1 
| 


ane 


sait 


SERI 


ME 


’ 


ALT tra 
Engineering 


THE McGRAW HILL MAGAZINE OF DESIGN ENGINEERING 
FIVE DOLLARS A YEAR 








AUGUST 1954 


ow 








Glass Laminates 
Germanium Rectifiers 
Fluid Couplings 
Zirconium Properties 
Why Parts Fail 
Hydrogen Brazing 





a ee Se * 3 
When steel is produced in an electric arc 
desirable to stir the molten metal, to assure v 
and avoid stratification of the various alloy c 
Manual and mechanical methods have been esed; but d 
most modern method is electrical —induction stirring. This 
is accomplished by sending low-frequency two-phase cur- 
rents through copper coils immediately under the furnace. 
The magnetic field thus produced stirs the melt most 
effectively. Stirring can be reversed, and the contents of the! 
furnace made to flow toward either the slag door or the 
pouring lip. 

Because of the heavy currents required, copper's high 
electrical conductivity makes it essential. Since the stirring 
coils are close to the furnace, they must be water cooled, 
distilled water being used in a closed system. Copper's high 
thermal conductivity is vital here. The basic copper for the} 
stirrers made by Elliott Company, Ridgway, Pa. for Aros 
Electric, Inc., New York, is Revere rectangular tube, .945"5 
x .750",.157" wall. Elliott and Revere technical personnel 
worked closely on the problem of specificatioas, arriving at 
joint agreements on tolerances and temper suitable for 
bending. These proved successful from the start, again! 
showing the value of close collaboration between Revere) 
and its customers . . . If you have a problem in connection 
, With copper and its Alloys, and aluminum alloys, consuls 
Reyere: See the nearest Sales Office. 
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THIS MONTH'S COVER 


One of the U. S. Navy's complex 
gunfire computers receiving final 
test at the plan: of Ford Instru- 
ment Company, Division of The 
Sperry Corporation. Designed and 
built for the Bureau of Ordnance 
this instrument computes continu- 
ous gun orders containing correc- 
tions for all the significant factors 
affecting anti-aircraft and surface 
fire. The corrections allow for the 
motion of ship and target during 
the time the projectile is in flight; 
for the curvature of the projectile 
path caused by gravity, drift and 
wind; for pitch and roll of the ship; 
and for many other factors. 


THE STAFF 


Editor 
GEORGE F. NORDENHOLT 


Assistant to the Editor 
JOSEPH KERR 


Managing Editor 
ROBERT W. CARSON 


Associate Editors 
EDWARD S. COBB 
RANDOLPH P. DOMINIC 
ELMER T. EBERSOL, Jr. 
BYRON K. LEDGERWOOD 
JAMES R. McDERMOTT 


Assistant Editors 
ROBERT E. ABBOTT 
PAUL N. ANDERSON 
ROBERT W. BRULEY 
JOHN KOLB 
NORMA J. VAN NESS 
STEPHEN J. WILSON 


Editorial Assistant 
LILLIAN M. WITHAM 


Consulting Editor 
ROBERT £. BRUCKNER 


Washington 
GEORGE B. BRYANT, JR. 


Publisher 
ALBERT HAUPTLI 


Advertising Sales Manager 
STANLEY J. ALLING 


Service Manager 
HUGH BRITTON 


Foreign News Bureaus: 
LONDON * PARIS * BERLIN 
SYDNEY + TOKYO 
MEXICO CITY 
FRANKFURT + SOA PAULO 
BUENOS AIRES + MANILA 


Space Saver 


ONLY MALLORY 1000 METAL 
HAS THESE CHARACTERISTICS 


e A tungsten-base alloy weighing 16.96 
grams per cubic centimeter. 
High tensile strength . . . 105,000 Ib. per 
square inch. 
High modulus of elasticity. No objectional 


drift at rotational speeds as high as 
10,000 rpm. 


Excellent machinability. Surface finishes 
from 10 to 40 microinches depending on 
method. Performance and chip form similar 
to gray iron. 


Mallory 1000 is also highly effective 
as a radiation shielding material. 


Serving Industry with These Products: 
Electromechanical—Resistors è Switches è Television Tuners è Vibrators 
Electrochemical—Capacitors è Rectifiers * Mercury Batteries 


Metallurgical— Contacts èe Special Metals and Ceramics e Welding Materials 


Mallory 1000 
High Density Metal 


May be Your Answer, Too 


This tiny counterweight is a good example of how 
Mallory 1000 Metal can be used to make counter- 
balances and rotors smaller without sacrificing 
weight. The result is an improved, more com- 
pact product. 


Mallory 1000 has a density of more than twice 
that of steel or brass, and it is easy to machine 

. characteristics that make it an ideal metal 
for use in balance weights and rotors whenever 
space is an important consideration. 


When you use Mallory 1000 Metal you will also 
get the adv antage of substantial savings in pro- 
duction. Mallory’s exclusive contour pressing 
technique produces intricate shapes to close 
tolerances that require a minimum of finish 
machining. 


Mallory 1000 can be your answer to an improved 
product; write for your copy of Technical Bul- 
letin 6-7. It contains complete specifications 
and characteristics. 


Expect more... 
Get more from MALLORY 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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Highlights 


represent current 


METALLIC MATERIALS 


.Titanium absorbs hydrogen at temperatures 
above 300 F, therefore, reducing atmosphere should 
be avoided in the heating of titanium alloys. Rem-Cru 
Titanium, Inc., Crucible Bldg., Pittsburgh, Pa. further 
reports that oxygen is absorbed above 1,300 F and 
nitrogen above 1,500 F. However, when titanium is 
heated in air nitrogen is not absorbed. Since titanium 
alloys can be hot worked with conventional steel mill 
equipment, small parts can be air heated prior to 
working. And salt baths can be used for quick heating 
to temperatures up to 1,600 F. Finishing temperatures 
should range between 1,350-1,550 F, depending upon 
the alloy and cooling in still air is recommended. 


HOLLOW TUBE-SHAPED PARTS... . 


it is claimed, can be produced more economically 
from magnesium alloy by impact extrusion than by 
deep drawing, particularly if the drawing is a multiple 
stage operation. Magnesium Corporation of America, 
5220 Indianapolis Ave., East Chicago, Indiana, has set 
up a separate division which reports that round, 
square or rectangular cross section hollow tube shapes 
can be impact extruded. Sharp radius between side 
walls and the bottom are claimed possible. Extrusion 
temperature range is 350-700 F, with only the die being 
heated. When the draw exceeds 45-50 percent, the 
impact extrusion is generally more economical. 


HIGH STRESSES AND TEMPERATURES. . . 


.can be met by an alloy steel seamless tubing that 
is designed for use in jet engines, experimental aircraft 
and gas turbines. According to the Tubular Products 
Div., The Babcock and Wilcox Co., 161 E. 42nd St., 
New York, N. Y., the alloy has good strength char- 
acteristics at temperatures up to 1,200 F. Tests at 1,200 
F indicate an oxidation resistance of 0.0008 in. pene- 
tration per yr. Impact strength at 80 F is 46 ft Ib and 
at 1,200 F is 56 ft lb. Tubing is produced by a hot 


extrusion process for subsequent fabrication. 






BETTER, CHEAPER TITANIUM... . 


.is the claim being made for a new electric furnace 
that melts ingots of titanium in a vacuum. Titanium 
Metals Corporation of America, 60 East 42nd St., New 
York 17, N. Y., states that the quality of the titanium 
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When requesting further information from companies and organizations mentioned in the items below, 
confusion can be avoided by referring to the issue of Product Engineering in which items appear. 
items 


research and design developments soon to influence product engineering. 


is improved. Reason given: more hydrogen is extracted 






These 





from the ingot when it is melted in a vacuum than 
when melted in an artificial atmosphere of argon. Hy- 
drogen is more detrimental to titanium’s high-strength, 
heat-resistant qualities than previously thought. Vac 

uum technique also produces a smooth ingot requiring 
little or no conditioning before conversion into shapes. 


SULPHUR ADDED. . 


.to high speed steel and die steels have improved 
the machinability and self-lubricating qualities of the 
steels. According to the Latrobe Steel Co., 1944 Haller 

t., Latrobe, Pa., tool life is also increased 100 per cent 
and a better finish results. The additive does not affect 
the mechanical properties and the heat treatment speci- 
fications. Sulphur is added to the steel during the melt- 
ing process, where it reacts with other alloying elements 
to form sulphides. Additive acts as 
duce friction in the cutting process. 


a lubricant to re- 


NONMETALLIC MATERIALS 


.Atomic radiation is being used to vulcanize rub- 
ber and increase the melting point of paraffin waxes 
l'he nuclear reactor pile at Harwell, England is being 
used for these studies. 
vulcanization process. 


Oxidation is not a factor in the 
Energy it is claimed, is 
responsible for the change in structure of the rubber 
-since the results are the same regardless of the type 
radiation used. Theoretical explanations of these 
changes in structure may lead to new applications of 
atomic energy in the production of plastics and other 
useful materials. 


alone, 


A PLASTIC METAL . 


. putty-like in form and that hardens without 
the use of heat or pressure into a strong metallic 
piece, is a development of the Chemical Development 
Corp., Endicott St., Danvers, Mass. Made of fine steel 
powders and plastic resin, the material can be used 
for drill jigs, fixtures, forming dies, plug gages, as 
well as caulking holes in metal castings. Material 
hardens in two hr without distortion or shrinkage. 


A METHOD OF TAGGING. 


. gasoline molecules radioactively—with carbon 14— 
for studying petroleum process and gasoline use has 
been developed at the University of Chicago, Chicago, 
(continued on page 7) 
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Now, without tooling charge of your own, you  Undersides are counterbored. Color, metalized, 


can dress up your instrument line with these and filled or unfilled indicator lines at your 


beautifully designed, readily available knobs 
by Kurz-Kasch. 

Look them over! Shown actual size, dimen- 
sions given are flange diameters. All sizes have 
V4" shaft holes—come with or without brass 


inserts—any type of setscrew (one or more). 


option. Here's style at a price! 

Turn to Kurz-Kasch for the most complete 
line of standard knobs in the industry — and 
SAVE. Send for samples and specification data 
today —or request full line data on knobs not 


shown. Inquiries answered at once. 


è Don't overlook these popular Kurz-Kasch designs for bar 


knobs, pointer knobs and dual control vernier knobs. 


SBS kunz-xisch 
Eu o, ts Specialists in Thouns-Setting Plastics for 37 yeau 


Kurz-Kasch, Inc. * 1427 S. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Mt. Vernon MO 4-4866 * 
Rochester, Hillside 4352 © Chicago, Merrimac 7-1830 © Detroit, 
g Trinity 3-8200 © Philadelphia, Hilltop 6-6472 ® Dallas, logan 5234 
* Los Angeles, Richmond 7.5384 * St. Louis, Parkview 5.9577 © 
Atlanta, Exchange 0414 * Toronto, Riverdale 3511 
EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-775]. 
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Highlights 


Ill. In the method, a liquid compound, called pentane 
(one of the hydrocarbons in gasoline), is placed in a 
quartz container and a nitrogen-containing chemical, 
ethylamine, is dissolved in the pentane. The container 
is then placed in the nuclear reactor at the Argonne 
National Laboratory to make the molecules radio- 
active for tracing studies. 


A REFINED REFRACTORY CEMENT... . 


. Said to be impervious to penetration by molten 
aluminum, is a development of the Electro Refrac- 
tories and Abrasives Corp., 344 Delaware Ave., Buf- 
falo 2, New York. The material is useful for the lining 
of furnaces in which aluminum is melted by electricity. 


50 PERCENT REDUCTION... . 


. -in the cost of finished parts may be the result of 
a method of bonding rubber to nylon bearings. Min- 
nesota Rubber and Gasket Co., 3628 Woodale Ave., 
Minneapolis 16, Minn., report that the new technique 
permits the injection molding and bonding, within 
close tolerances, in one operation. Formerly, metal 
sleeves were molded into the rubber, then an oilite 
bearing was inserted and the rubber surfaces ground 
to dimension—an expensive operation. 


NEW PLASTIC .... 


; combines the properties of polyethylene and 
cellophane to form a flexible, transparent laminate 
for the packaging field. Developer of the material, 
the Cheslam Corp., division of the Chester Packaging 
Products Corp., 284 Nepperhan Ave., Yonkers, N. Y., 
says: the packaging is heat sealable, moisture proof, 
tough and leakproof. It is laminated in varying thick- 
nesses, ranging from 0.005-0.006 in. polyethylene com- 
bined with 300-450 weight cellophane to allow for full 
protection of products with the greatest economy. 


COMPONENTS 


Stacked tube a new concept of an electron tube, 
claimed to have a high degree of stability under 
extreme temperatures, vibration conditions and shock 
has been developed by Sylvania Electric Products, 
Inc., 1740 Broadway, New York 19, N. Y. The new 
tube features a ceramic envelope or cap instead of 
the usual glass bulb. The various parts are “stacked” 
atop each other in the assembly process, also claimed 
to be a radical departure from conventional methods. 


SHEET PLASTICS. 


. .as thin as 0.010 in. can be tested for fatigue proper- 
ties by use of a new accessory fixture developed by the 
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Sonntag Scientific Corp., Greenwich, Conn. When 
joined to a Baldwin-Lima-Hamilton Corp., 940 Simp- 
son St., Eddystone, Pa., produced testing machine, the 
fixture guides the free end of a specimen in vertical 
oscillations and forces it into an S-curve or reversing 
S-curve at 1,800 cpm. Free horizontal movement of the 
fixture head—produced by strain of the specimen—is 
provided through two flex plates. A stress of 150,000 
psi in a 0.01 in. specimen is possible with less than 
4 in. deflection and a 51/4 Ib force. 


AUTOMATIC ANALYZER... . 


. .is claimed to be able to analyze up to 10 com- 
portents in a sample in 10 min. Called the Multi-Com- 
ponent Infrared Analyzer, it is a development of The 
Perkin-Elmer Corp., Danbury Rd., Norwalk, Conn. 
Instrument time is reported to be shortened by nearly 
50 per cent over manual spectrometer analyses and 
human errors are claimed reduced since results are 
typed or punched automatically on cards. 


AN INSTRUMENT... . 


... .for sonic inspection, measurement, and the control 
of metal engine parts is a development of Sperry Prod- 
ucts Inc., 1000 Shelter Rock Road, Danbury, Conn. 
Ihe precision instrument—which uses ultrasonics and 
digital automation in applying quality inspection to 
production line operations—costs $300,000. It is to be 
used bv the Allison Motors 
Corp. for the inspection of jet engine rotor forgings 
and other unfinished engine parts. 


Division of the General 


BOLT PRELOADING. 


. can be accomplished by use of a newly designed 
washer which assures an average tension of about 80 
per cent of the desired bolt preload. Douglas Aircraft 
Co., 3000 Ocean Park Blvd., Santa Monica, Calif., 
claims this will increase the fatigue life of bolts and 
give tighter assemblies. Device consists of two concen- 
tric steel rings. Thick inner ring takes the load when 
the nut is tightened, allowing outer ring to move freely 
until the desired preload is reached. Choice of washer 
dimensions and material determines the load 


PROCESSES 


Electroplating alloy containing 75 per cent tin 
and 25 per cent zinc is just one of the many new 
developments coming out of the Tin Research Insti 
tute, Fraser Road, Perivale, Greenford, Middlesex, 
England. In addition to providing superior corrosion 
resistance for steel, it that the alloy lends 
itself to soldering. Steel coated with the alloy is being 


is claimed 


(continued on page 9) 





Parker Rust Proof Company's corrosion test field 
Michigan. 


A crop of 6,400 metal panels is tended in 
Parker Rust Proof’s outdoor test field. The 
harvest is facts on the durability of various 
finishes over various metals. 


Conditions here are the same as are met 
by painted products in daily outdoor use. 
The sun and the wind, the rain, sleet and 
snow pound at these panels continually. 
Parker technicians watch each set of panels 


Since 
1915— 
leader in 
the field 

BONDERITE 


corrosion resistant point bose 


BONDERITE and BONDERLUBE PARCO COMPOUND 


aids in cold forming of metals 


at Morenci, 


What weather does to finishes! Panel left, paint over 
untreated aluminum. Panel right, paint over Bonderite- 
treated aluminum. 11 months outdoor exposure. 


individually, observe their condition, chart 
results at regular intervals. 


This large-scale outdoor testing program, 
continuous since 1935, has helped build 
Parker’s great fund of valuable information on 
how to control corrosion. The facts we learn 
from the corrosion test field are passed on to 
guide our customers to more effective, more 
economical surface treatments for metals. 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


PARRER RUST PROOF COMPANY 


2179 E. Milwaukee Ave., Detroit 11, Michigan 


PARCO LUBRITE 


rust resistant 
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wear resistant for friction surfaces 


August, 1954 


Highlights 


assembled with aluminum parts without any ensuing 
electrolytic deterioration. Other developments include: 
new coating for brass which is highly resistant to 
tarnishing; and a white alloy—15 per cent Mn, 8 per 
cent Zn, remainder Cu-intended as an alternate to 
nickel-silver combinations. 


METAL CLADDING... . 


. . .Which can be applied to any surface at room tem- 
perature and, is said to impart a hardness and abrasion- 
resistance almost equal to metallic tungsten, is a de- 
velopment of the Lockrey Co., Southampton, New 
York. Where extreme dimensional accuracy is im- 
portant—for instance on a casting—the coating may be 
brushed on the surface of the mold itself and cured 
integrally with the casting resin poured against it. The 
finished casting comes out of the mold with the metal- 
lic tungsten hard surfacing built in. Coating may also 
be applied directly to any wear spots on the finished 
mold or part, and then polished. This builds up the 
mold and protects it against further wear. 


NEW CARBIDE... . 


....that is said to extend the machining range of car- 
bides to withstand cutting temperatures as high as 
1,800 F has been developed by the Carboloy Dept., 
General Electric Co., 11155 E. Eight Mile Rd., Detroit 
32, Mich. The material is for use in light roughing and 
general finishing and is claimed to provide up to 30 
per cent better performance than existing carbides in 
this machining area. Also, it is considerably tougher 
than the present high wear-resistant carbides. 


IRREGULAR SHAPES... . 


. .can be stretch formed by the addition of a trans- 
versing or wiping motion to the side pressure shoe. 
The Cyril Bath Co., Solon, Ohio, states that the addi- 
tion of a hydraulically operated side pressure shoe to 
the basic rotary stretch former permitted greater form- 
ing accuracy. The shoe is located at the point of tan- 
gency between the work piece and the die. However, 
without the transverse motion, the shoe action is 
limited to arcs and circles in fabricating. 


NICKEL PLATING .... 


. directly on raw or anodized aluminum, to give 
an *rosion-resistant surface and materially strengthen 
the luminum is a development of the Bart Labora- 
tories Co., Inc., 222 Main St., Belleville 9, N. J. It 
is clamed that when nickel is deposited to both sur- 
faces 6 aluminum sheet, the sheet is greatly strength- 
ened wthout materially increasing the weight. The 
process ‘s said to eliminate the need for an inter- 
mediate »onding material—such as copper or adhesive 
cement—letween the aluminum and the nickel. 
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TESTING 


.... Transparent models are being used for the study 
of fluid flow in molds to examine downsprues, runner 
systems and general gating systems. Metallurgists at 
the General Motors Research Laboratories, General 
Motors Bldg. Detroit, Mich. report that the mold 
pattern for the part is made from a low melting point 
alloy. A liquid, cold-pouring, thermosetting plastic is 
then poured around the pattern. When the plastic has 
set, it is heated until the metal pattern melts and 
drains out. After the last traces of metal are cleaned 
out with acids, the mold is transparent and ready for 
use in flow studies. 


A LEAK DETECTION .... 


technique has been devised which is said to 
enable the discovery of a leak so small that it would 
take a year to form a single drop. According to the 
Babcock and Wilcox Research Center, Harrisburgh 
& Sawburg Rds., Alliance, Ohio, the unit is the result 
of the investigations of materials to be used in atomic 
energy applications where a leak could be deadly. 
The method is: to fill the test vessel with helium and 
then, through the use of a mass spectrometer leak 
detector, measure the amount of helium that escapes 
into the surrounding atmosphere. It is possible to 
detect one part of helium in 200,000 parts of air. 


PREALLOYED STEEL POWDER... . 


... for high strength powder metallurgy applications 
is the result of research of the Vanadium-Alloys Steel 
Co., Toolsteel St., Latrobe, Pa. High strength parts can 
be produced—according to the company—by briquet- 
ting and sintering without resorting to secondary 
treatments any more elaborate than simple hardening. 
A nickel-molybdenum composition, the powder has 
excellent green strength and is readily moldable at low 
pressures to yield dense, strong comparts. Other char- 
acteristics include: ease of heat treatment and tough- 
ness comparable to alloy steel characteristics. 


BETTER ALUMINUM CASTINGS . . 


. are possible by the complete removal of micro- 
porosity. Sound cast metals have more than double 
the yield strength and improved tensile strength and 
elongation, according to scientists at the Massachusetts 
Institute of Technology, Cambridge 39, Massachusetts. 
Improvements are accomplished by degassifying the 
molten metal prior to casting. A quick test for deter- 
mining the gas content has been developed. A test 
button is allowed to solidify under a pressure of 1/10 
atmosphere. If the molten metal contains a harmful 
amount of gas—usually hydrogen—a very porous but- 
ton is obtained. If the amount of gas present is small, 
the cast button is sound with improved strengths. 


W | 71! 
4/7 
REGULATORS 


give 
close, constant 


pressure control of 


cylinder gases... 


. » o plus EASIER MAINTENANCE 
and a lof less of it! 


Norgren l-stage Cylinder Gas Regulators are specially built to regulate 
the pressure of cylinder gases, from tank supply to point of use, as accurately 
as most 2-stage types. Outstanding features include: close control in reducing 
tank pressures of up to 3000 psi. to delivery pressures from 2 psi. to 450 psi.; 
positive delivery pressures without “creep”; exclusive ball-pivoting lower 
spring rest which assures permanently friction-free operation; available with 
maximum delivery pressures of 50, 75, 175 or 450 psi. 


FOR USE ON FOLLOWING GASES: 


Carbon Dioxide’. WATER PUMPED: 


Nitrous Oxide Air Krypton 


Nitrous Oxide and Carbon Dioxide Mixtures Argon Neon 


Carbon Monoxide 

Ethane 

Ethylene (Industrial) 
(Medical) 

Hydrogen 


Methane WRITE FOR 
COMPLETE DATA 


Helium Nitrogen 


Xenon 


Manufacturers of 
Quality Pressure Regulators for more than 
a Quarter of a Century 


cCoO. 
PIONEER AND LEADER IN OIL FOG LUBRICATION 
FOR 26 YEARS 


3428 So. Elati, Englewood, Colo. 


Valves + Filters + Regulators + Lubricators + Jose Assemblies 
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Advanced design 
LXS to transmit 


shovel-crane uses Link-Belt 
power from driving pinion 


on traveling and steering mechanism. LXS de 


sign combines precision with long life 


For heavy-duty, exposed drives -- 
it’s LINK-BELT LXS chain 


LINK-BELT offers the chain that’s best 
for every drive and conveying job 


Accurate sizing of pins, bushings and pitch holes in 
Link-Belt LXS chains assures a tight fit of mating parts. 
This plus many other important features promotes longer 
chain life. That's why they are so widely used for exposed 
drives subject to repeated heavy loads and high impact. 

Similarly, for other types of power transmission and 
conveying, Link-Belt builds chains with the characteristics 
required by the job. And it's this completeness of line 
that gives you the right chain for your requirements. 

Ask your nearest Link-Belt office for the facts on the 
complete Link-Belt line of chains and sprockets, includ- 
ing toller and silent chain drives. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chi- 

cago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, 

Stock Carrying Factory Branch Stores and Distributors in Ali Principal 

Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); 

Australia, Marrickville, N.S.W.; South Africa, Springs. Representa- 
tives Throughout the World. 
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No ONE chain serves every purpose - - 
get the RIGHT one from Link-Belt’s complete line 


a - 


Link-Belt Silent Chain for smooth, 
high-speed drives from fractional 
to thousands of horsepower. Pre 
selected stock drives to 50 hp 


Double-Pitch Precision Steel 
Roller Chain for conveying and 
power transmission applications. 


LINK 


Precision Steel Roller Chain com 
bines high hp with light weight 
for drives and conveyors. Single 
and multiple widths, ¥ to 3” pitch 


S-815 flat-top conveyor chain 
economical, sturdy, reliable, easy 
to detach and keep clean 


CHAINS AND SPROCKETS 





WHAT’S NEW IN WELDMENTS 


THEY DON’T COME MUCH BIGGER—This 265- 


ton-capacity ladle, on its way into a stress-relieving 
furnace, weighs 50 tons and stands 16 ft high. Among 
the world’s largest, it will be used in the open-hearth 
department of our Sparrows Point (Md.) Plant. 


POWERFUL BILLET SHEAR—Nominally rated at 700 


tons, this big mechanical shear handles billets up to 
6 in. x 6 in. with ease. The entire assembly tips the scales 


at over 60 tons and stands 180 in. high. It is one of 


several shears designed, fabricated and assembled by 


For furti ér information abo 
BETHLEHEM STEEL 
Bethlebem products 


On the Pacific Coast are sold by Bethlebem Pacific Coast 


12 


COMPANY, 


all on the nearest Bethlehem sale fice 


| Corporation. Export Distributor 


LL] 


THREE-TON PUMP ELBOW — some tricky welding went 


into this big hydrofoil-pump elbow, shown with a round- 
ing-up Jig. Dimensions: 72 in. ID, 102 in. over-all height, 
Y% in. shell thickness. We're old hands when it comes to 
any type of welded platework. 


Bethlehem for a leading auto company. Shown above is the 
shear's 17-ton main frame. It was constructed of rolled 
plates up to 5/4 in. thick, welded together to form a rugged, 
rigid assembly. Bethlehem also manufactured 

and machined the forged and cast parts 


BETHÉEHEM 
BETHLEHEM, PA. STEEL 


Bethlehem Steel Export Corporation 
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LINK-BELT roller 


bearings chosen for 
huge grinding mill 


NSTALLATION of this Hardinge Tricone 
I mill at Tennessee Copper Co. resulted in 
an importan: conservation of grinding en- 
ergy. And to support the pinion shaft drive, 
Hardinge designers chose Link-Belt roller 
bearing pillow blocks. 

Wherever friction must be minimized and 
power consumption reduced, you'll find Link- 
Belt bearings. Precision-built and positively 
sealed, they deliver long-life, free-rolling 
shaft support on the toughest jobs. That's 
why they're first choice of so many leading 
design and consulting engineers. 

You'll find there's a Link-Belt ball or roller 
bearing for every industrial need. And there's 
a Link-Belt bearing engineer near you to help 
apply them to your particular requirements. 
Call him today, or write for your copies of 
Data Books 2550 and 2565-A. 


First large Tricone mill ever built by Hardinge 
Company grinds 2000 tons of ore per day 
Pinion shaft is supported by two Link-Belt 
Series 6800 Roller Bearing Pillow Blocks. 


FREE-ROLLING  SELF-ALIGNING — A I- 
justs immediately in all directions to 
shaft deflections and inaccuracies of 
mounting. Heavy, sudden shock loads 
are no problem. 


LUBRICATE WITH OIL OR GREASE 

Seals provide effective re- 
tention of either lubricant. 
Housing sealing fully protects 
all moving surfaces, which 
are centrally lubricated from 
a large, common reservoir 


SIMPLIFIED 
TION — Split housing 
cap can be removed 
with standard tools 
Inspection is also 
readily accomplished 


INSTALLA- 


EASY LATERAL ADJUST- 
MENT is provided by 
slotted bolt holes. 


LI 


Series 6800 
roller bearing 
pillow block is 

part of Link-Belt's 

line of pillow blocks, 

flanged, flanged cart 

ridge, cartridge, take-up 

and hanger blocks and 
unmounted bearings 


BALL AND ROLLER BEARINGS 


Offices, 307 N. Michigan Ave., 
There Are Link-Belt Plants, Sales 
Branch Stores and Distributors in 
All Principal Cities. Export Office: New York 7; Canada, Scarboro 
(Toronto 13); Australia, Marrickville, N.S.W.; South Africa 
Springs. Representatives Throughout the World 13 


LINK-BELT COMPANY: Executive 
Chicago 1. To Serve Industry 
Offices, Stock Carrying Factory 


keep company with 
industry's hardest-working machines 
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FLOATING OR 


This is a job for 


straight roller bearings, 


and emsco 
relies on HvaArTTS: 


Take a good look at these herringbone gears—and 
at the four bearings supporting the two smaller 
shafts. These particular herringbones operate 

in the gear box of EMSCO's newest pumping unit, 
and the bearings are Hyatt Hy-Loads! 

For oilmen, this is a combination that means 
longer bearing life and lower maintenance costs, 
because only straight radial bearings permit 

these gears to locate themselves for most 

efficient operation. And when the application 
calls for radial-type bearings, EMSCO 

engineers specify Hyatts. Hyatts offer the 

proven advantages of easy assembly, simple 
maintenance, complete interchangeability 

of parts, and longer life. Insist on Hyatt 


Hy-Load Bearings for herringbone gear applications. 


WATT -~ 


BARREL () ) 
GENERAL MOTORS CORPORATION HARRISON, NEW JERSEY 
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Production of 
High-Strength 


Parts 


machines 50 to 75% 
as fast as Free- 
cutting Brass. 


has 85,000 psi 
tensile strength. 


gives superior 
resistance to cor- 
rosion and wear. 


is 50% stronger— 
9% lighter than 
Naval Brass. 


Write for your copy 
of Bridgeport’s Man- 
ual on Aluminum 
Bronze and other 
high-strength alloys. 
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Use BRIDGEPORT 


Aluinn Bronze Rod 


To speed up production of screw machine parts requiring high 
strength and outstanding durability, use Bridgeport Aluminum 
Bronze, Alloy 707. It gives superior service in wire and cable 
connectors, bolts, nuts, gears, pump parts and many other 
applications where dependability is a vital requirement. 


Bridgeport Aluminum Bronze is one of a wide variety of 
Bridgeport Alloys that meets almost every screw machine require- 
ment. Your nearest Bridgeport Sales Office can give ycu complete 
information on any Bridgeport Alloy and also offer you the 


advantages of our Technical Service to help you solve methods 
and metals problems. 


BRIDGEPORT BRASS 


COMPANY è BRIDGEPORT, CONNECTICUT 


4 


Serving Industry With a Nationwide Network of Conveniently : a. 
Located Soles Offices ond Warehouses 
Mills at Bridgeport, Conn., Indianapolis, Ind., and Adrian, Mich. 
In Canada: Noranda Copper and Brass Limited, Montreal 





Whether you purchase a small engine for outboard, 
industrial or marine use, today’s foremost consider- 
ation should be long life and trouble-free perform- 
ance. Therefore, it will pay you well to insist on 
Bendix magnetos in the engine you select. For the 
basic design of Bendix magnetos assures quality 
performance for every type of small engine and every 
pricing requirement. Remember it pays to specify 
Bendix, the most trusted name in magnetos. Com- 
plete information available on request. 


SCINTILLA DIVISION of Bendix 


SIDNEY, NEW YORK e € nae 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenve, Burbank, California 

Building, 6560 Coss Avenve, Detroit 2, Michigan + 512 West Avenue, ODMORE; Penn- 

sylvania * Brouwer Building, 176 W. Wisconsin Avenve, Milwaukee, Wisconsin * 582 

Market Street, San Francisco 4, California » EXPORT SALES: Bendix international Division 
205 Eas! 42nd Street, New York 17, New York 


16 Product Engineering — August, 1954 





NEW ATOMIC CANNON 


er" 


Add 
that— 


Everyone Can Count on 


/EEDER-ROOT 


This mobile 280 mm. atomic cannon has two re- 
coil motions. The primary recoil absorbs the 
cannon's "kick". The secondary recoil (some- 
thing new in artillery) absorbs the forces created 
by the primary recoil. And each recoil motion is 
recorded by this special Veeder-Root Counter 
designed with a plunger-action shaft . . . which 
keeps the score on the cannon's use and indicates 


VEEDER-ROOT INCORPORATED 


HARTFORD 2, CONNECTICUT 
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approaching need for maintenance. 

This again points up the fact that "Anything 
Worth Making — or Worth Doing Is Worth 
Counting." And Veeder-Root has the experience 
and resources you can count on, to give you any 
counter you need . . . for any mechanical or elec- 
trical application . . . in any field from Atomics 
to Automation. Write: 


Chicago 6, lil. New York 19, N. Y 
Montreal 2, Canada Dundee, Scotland 
Offices and Agents in Principal Cities 


Greenville, S. C. 


“The Name that Counts” 
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Lowest Torque 


Highest Lubricity 


No Measurable Leakage 


Runs Cool, Lasts Longer 


Sealing Lip Stores oil 


(01954 National Motor Beoring Co., Inc. 


New National Micro-Torc Oil Seals, developed and 
offered only by National, absorb less power and last 
longer than any leather oil seal ever made. Properly 
employed, National Micro-Torc seals have »o measur- 
able leakage throughout service life. 


National Micro-Torc seal- 

ing members are coated with 

an elastomer of high lubri- 

city through which lubri- 

cants cannot pass, (Fig. 1). 

However the body of each 

ese d sealing member retains 
ARMS, its natural porosity. Thus, 
Micro-Torc sealing mem- 
bers absorb and store lub- 
ricant while permitting 
none to escape. This feature 
alone makes Micro-Torc 
the outstanding seal for 
starved or semi-starved 


Figure 2 


Leather seal applications. 
impervious because of complete PP " 


rubber impregnation 
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Product Engineering 


This is in sharp contrast with present-day leather 
seals which tend to saturate and leak, or completely 
rubber-impregnated leather seals (Figure 2) which 
are impervious to oil and can neither absorb nor 
store lubricant for periods when lubricant is not 
otherwise supplied. 


TESTS SHOW SUPERIORITY 
In a continuing series of identical 1,000 hour tests 
at National Motor Bearing Co., the marked superi- 
ority of National Micro-Torc Oil Seals over present 
day leather seals has been clearly demonstrated. Com- 
pletely rubber-impregnated seals showed an average 
leakage of 1 to 5 grams per day. In addition, these 


5.0 


GRAMS 


LEAKAGE 


2 days 4 days 6 days 8 days 10 days 
Figure 3 
Zero-leakage performance of National Micro-Torc seals 
in comparison with rubber-impregnated leather seals BI 
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seals hardened and became brittle after only 200 hours 
operation at 170° F. 


By contrast, 90% of Micro-Torc seals tested had no 
measurable leakage at all. (Figure 3) Test conditions 
throughout the 1,000 hours were identical in every 
respect. At the end of the run, every National Micro-Torc 
Seal was flexible and fully operative. 


TECHNICAL BULLETIN 
Describes National Micro-Torc in 
detail, contains test results, perfor- 


mance charts. For your free copy, 
write Dept. A. 


E — c - 
N E B&GHBEBREZI 
NS TE.) 

- LA 
PIS PI "zu 4 


OIL & GREASE 


O-RINGS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices: Redwood City, Calif. 
Plants: Redwood City, Calif.; Van Wert, Ohio 





Ó ý - 
See 


improved fiber gasket 


seals perfectly with low 


bolt pressure 


To seal a stamped flange under the low bolting pres- 
normally available gasket with 
unusual compressibility 

Tne gasket for the stamped rocker lever cover on 
this diesel engine is a typical case. The origiral gas 
ket leaked because it lacked compressibility and 
squeezed out of position on the narrow flange. 

When the engine manufacturer switched to a 
brand-new fiber gasketing material—Armstrong’s 
CN-705 Accopac®—the leaks stopped. Accopac—a 
unique combination of fiber, rubber, and cork—had 
the required compressibility. And surprisingly, it 
cost less than the material it replaced. 

This superior performance results from the way 
Accopac is made. In a patented modification of the 
beater saturation process, cork particles, fiber, and 
rubber are literally locked together into strong, uni- 


Sures reqi Ires a 


form sheets. The material is highly compressible, vet 
it resists crushing—Accopac compounds withstand 
test pressures up to 100,000 psi, while conventional 
top-grade fiber material often crushes under a load 
of 25,000 psi. 

Gaskets cut from Accopac will not dry out, crack, 
or shrink in any recommended application. The latex 
binder is non-volatile and non-extractable. And be- 
cause Accopac is virtually unaffected by variations 
in temperature and humidity, gaskets retain their 
dimensional stability even after months of storage. 

Although it is a relatively new material, Accopac 
has had wide acceptance in hundreds of applications 
where a dependable, low-cost seal is needed. It is 
being used in pumps, engines, appliances, aircraft, 
automotive equipment, and a wide variety of indus- 
trial applications. Where can you use Accopac? 


ARMSTRONG’S ACCOPAC 
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FREE 24-PAGI 
GASKET MANUAI 


KEY TO SUPERIOR- ` COMPRESSIBILITY 
ITY. This photomicro ee PLUS. The A 
graph shows what k 

happens when Ac- 

copac is compounded 

Fibers, latex, and cork 

particles combine to 

form a completely 

uniform material be 

fore sheets are formed 

Resulting material is 

resilient stable, and 

thoroughly imperme- 

ible for long, trouble 

free life 
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Firestone 


helps industry achieve 


Versatile EXON Resins are performing for 
America’s Leading Manufacturers in many fields! 





greater quality at less cost, 


... with the ever-growing line of 


EXON resins: 


Each new EXON Resin is welcomed by indus- 
try as the basis for easily processed materials 
having excellent workability. EXON Resins 
have a remarkable record of achievement. 


EXON is creating new standards of dura- 
bility. Applications once requiring combina- 
tions of resins now rely on a single EXON 


Resin to deliver products of outstanding per- 
formance. EXON cuts processing time and 
raw material costs . . . for shortcuts to profits! 


Whatever your specifications . . . for tough- 
ness, chemical inertness, heat and light sta- 
bility, superior EXON Resins assure supe- 
rior results! 


MANY MANUFACTURERS NOW PROFIT FROM 
FIRESTONE’S EXPERT TECHNICAL COUNSEL 


Supplementing the uses of EXON Resins, Firestone 

offers valuable technical service embracing . . . 

æ Highly skilled technicians to help design com- 
pounds based on EXON Resins for specific 
applications. 


* Facilities for testing physical properties. 
* Facilities for testing chemical properties. 
* Facilities for testing aging properties. 


* Facilities for conducting specific application 
tests. 


The complete story on 
the many uses of 
EXON Resins is pre- 
sented in Firestone’s 
colorful new EXON 
Booklet. Write for free 
copy today! 


For further information or consultation on the 
entire EXON line and its processing . . . call or write 


CHEMICAL SALES DIVISION 


Firestone Plastics Co., Pottstown, Pa., Dept. 6D, 
Division of Firestone Tire & Rubber Co. 
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Solve Design and Production Problems 


Roll Formed Aluminu 
Shapes from Reynolds | 


Roll formed shapes offer economy, dimensional 
accuracy, better finishes and design flexibility. 
They are available in a wide range of shapes that 
are easily bent, welded, assembled and generally 
fabricated. Add the many advantages of light, 
strong, non-rusting, low cost aluminum and it's 



























easy to see why so many of today's top designs 
call for roll formed aluminum shapes. 


PAYS TO CALL ON 
I NUM FABRICATING SERVICE 
ORMED ALUMINUM SHAPES 


Experienced, competent help on your design prob- 
lems is readily available from Reynolds design 
and engineering service. Capacity for prompt, 
economical production of your roll formed shapes 
is also assured — thanks to Reynolds sizable in- 
vestment in roll forming machines and tooling. 
And, quality control from mine to finished par* 
is still another “reason why” for obtaining your 
roll formed shapes from Reynolds 





Look into the advantages of roll formed zlu- 
minum shapes from Reynolds. Contact your 
Reynolds office listed under “Aluminum” in your 
classified telephone directory or write Reynolds 
Aluminum Fabricating Service, 2051 South Ninth 
Street, Louisville 1, Kentucky. 





Write for your free copy of 


AUTOMOBILES 


the new catalog “Aluminum Roll 
Compiex shapes required for 
automobile parts and trim are 
easily and economically pro- e 2 
duced by roll forming. Close 
See “Mister Peepers,” starring Wally Cox, Sundays on NBC-TV. tolerances present no problem 


with this process. 


Formed Shapes By Reynolds" 





REYNOLDS ALUMINUM 


BLANKING » EMBOSSING e STAMPING » DRAWING » mee . FORMING 
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QUR-- ° 
OMPLETELY NEW 


LINES OF HYDRAULIC 
PUMPS WHICH GIVE 
YOU FAR MORE IN 
PERFORMANCE AT 
FAR LESS IN COST! 


Pumps to give new life to existing equip- 
ment ... to improve performance, in- 
crease capacity! 

@ Pumps that afford the design engineer 
the basic equipment for entirely new 
concepts in hydraulically operated 
machines! 

@ Pumps for machines to do work better, 

quicker, cheaper! 
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SERIES PF-100 DOUBLE PUMPS 



















Product Engineering 


1500 PSI 


SERIES H GEAR-TYPE PUMPS 


The HYDRECO Series H Pumps are intended for use in 
the hydraulic systems of heavy-duty mobile and industrial 
equipment, especially where shock loads, impact cand 
rugged service are “normal working conditions”. Four sizes 
(40, 50, 60, 70 gpm) deliver fluid power at 1500 psi. . . in- 
creased horsepower gives greater work output. Pressure 
Balanced wear plates reduce oil slippage and eliminate 
power-robbing frictional contacts. SAE Flange Mounting 
and split-flange hose connections make servicing simple 
and reduce down-time, Equipment is on-the-job longer. 


2000 PSI 


WITH VALVE PANELS 


DUDCO PF-100 Series Double Pumps with Valve Panels 
are versatile units unmatched as a source of Controlled 
Fluid Power for a wide variety of modern industrial equip- 
ment... for 2000 psi operation of circuits calling for a sub- 
stantial variation in pump volume as during “close and 
hold” or “traverse and feed” cycles. The Valve Panel con- 
tains the valving necessary for pressure regulation and 
flow control . . . the external part of a system will have less 
valves and controls, reduced piping and fewer parts to 
maintain. Ten capacity combinations with either automatic 
or remotely controlled operation. 
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SERIES PV-600 PISTON-TYPE PUMPS 


WRITE TODAY... 


Get full particulars on these important 
new developments in hydraulic pumps! 













2000 PSI 





SERIES PF-100 VANE-TYPE PUMPS 


DUDCO PF-100 Series Pumps can double the value of your 
hydraulic dollar. You get 2000 psi continuous duty, single- 
stage construction for the cost of equal capacity low pres- 
sure pumps ... improved equipment design and increased 
machine efficiency without the payment of premium prices. 
These Pumps feature a simplified, 3-unit construction . . . 
the pumping cartridge incorporates the famous DUAL. 
VANE design which provides and assures complete bal- 
ance of all hydraulic pressure loads. These Pumps have 
capacities of 3, 5, 8 and 11 gpm at 1200 rpm. 


5000 PSI 


DUDCO PV-600 Series Variable Delivery Pumps generate 
continuous duty pressures up to 5000 psi. Two types of con- 
trols match pump output to system demands. A pressure- 
compensated regulator automatically varies the volume in 
response to system pressure. A hand wheel control enables 
an operator to vary the volume during the machine cycle. 
High pressure variable delivery means power is trans- 
mitted without the necessity for an accumulator and with- 
out any wastage of power thru a relief valve 


The New York Air Brake Company 
1112 East 222nd Street 
Cleveland 17, Ohio 


Please send details on 


SERIES PF-100 VANE-TYPE PUMPS 
SERIES H GEAR-TYPE PUMPS 
SERIES PF-100 DOUBLE PUMPS WITH 
VALVE PANELS 

[] SERIES PV-600 PISTON-TYPE PUMPS 















Name " 
Address 


City —Zone 

















Fire Your Fasteners HEADED FOR TROUBLE? 


Screws are sometimes like people. If 
they “lose their heads” under pressure 
— if they turn out to be “softies” — 
if they don’t “square up,” they are 
headed for trouble. It takes only a few 
“bad” screws on the line each day to 
erase most planned assembly savings. 


That is why quality standards for 
P-K Self-tapping Screws were set so 
high when they were first introduced 
by Parker-Kalon. Today, with even 
higher standards they continue to take 
top honors for dependability, despite 
many efforts to match them. 


The difference between screws 
made to P-K standards and those that 
are “headed for trouble” are hard to 
see at a glance, but the effects of screw 
failure (parts spoilage, high reclama- 
tion costs) are quickly evident in 
mounting assembly costs. 

P-K Self-tapping Screws are 
“headed for savings"—not only 
headed, but threaded, pointed, and 
heat-treated with the same purpose, to 
keep your assembly lines trouble-free. 
Thats why so many more manufac- 
turers of America's best known prod- 
ucts specify P-K. For information on 
any fastening problem, talk to a P-K 
Assembly Engineer. Or write: Parker- 
Kalon Division, General American 
Transportation Corporation, 200 
Varick St., New York 14. 


IS HEAD 
— 


DO HEADS 
POP OFF? 


IS HEAD 
ECCENTRIC? 


IS SLOT 
BURRED? 


TOO SHALLOW? 


G= 


make sure 
you get fasteners 


AMEE TRS 


" B is slot 


OFF CENTER? 


P-K STANDARDS protect you against 


these and many other symptoms of 
Screws "headed for trouble". They don't 
“get by” P-K inspectors — that's why all 
P-K Self-tapping Screws can be "Guar- 
anteed First Quality." 


PARKER-KALON 


O 
PF? 


Phiips z Phillips Hox Hoad 
Z 


IN STOCK .see your nearby P-K Distributor . . . 
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"SWINGIN" SPRAY," MELNOR Products Co.'s popular lawn sprinkler 
keeps on "swinging" because the oscillating mechanism is separate 
and sealed from the water intake system. To assure equally de- 
pendable assembly strength resistant to the roughest handling, 
Melnor fastens zinc and aluminum parts with P-K Screws, 7 
Phillips Head Type Z and 18 Type F, driven with air tools. 


HOOVER SMOOTHED OUTtrouble and speeded as- 
sembly of this Steam or Dry Iron by switch- 
ing to P-K Self-tapping Screws for seven 
fastenings previously made with machine 

lock washers were 

eliminated. The assembly is made stronger 
than ever, with an important saving in time. 

Five P-K Type F Screws fasten the phenol 


screws. Tapping and 


IN THE PREMIER CUTTING BOARD, made by Photo Materials Co., 
when 21 P-K Type A replaced wood screws to fasten the ruler, 
straight blade, bearing casting, and bottom cleats to the hard 
maple board, pilot holes were eliminated. The 5 P-K Type F 
Screws that now fasten curved blade to cast iron handle ended 
tapping. Power driving further speeds assembly. 


r 
| 


formaldehyde handle to the sole plate cover 
(left). On the assembly line, these screws 
are power driven. One P-K Type F Screw 
fastens the steam valve control support 
bracket to the die-cast aluminum filler tube 
at the front of the iron (not shown). One 
P-K Type A Screw fastens the heel closure 
plate to the terminal bracket (right). 


SELF TUIT i. 


SCREWNAIL 


your local Supply and Service Specialist 
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MASONRY 
NAIL 





Uu 


VERHEATIN 


PROTEC 


INTERNA 


T) 


SOBRECALOR 


KLIxON 


SURCHAUFFEMENT 


KLIXON Inherent PROTECTORS 


(feed the World Over 


For Dependable Overheat Motor Protection 


North America, South America, Europe, 
Asia, Africa... wherever you go, you'll 
find electric motors equipped with Klixon 
Inherent Protectors. The reason — man- 
ufacturers, as well as users, of motors 
know that Klixon Inherent Protectors 
prevent motors from burning out. 


keep them running longer. They reduce 
repairs and maintenance, minimize pro- 
duction delays, permit the motor to oper- 
ate safely at maximum capacity. 


Y ou, too, can benefit by using motors 
with Klixon Inherent Protectors. 


METALS & CONTROLS CORPORATION ( AUTOMATIC 


THIS MOTOR 
HAS INHERENT 


KLIXON 


OVERHEATING 
PROTECTION 


HERE’S HOW KLIXON 
PROTECTION WORKS 


ack! .. I S OFF! 


Should a motor become over- 
heated and dangerously hot, 
the Klixon Protector snapo 
the power “off” preventing the 
motor from burning out. 


CLICK!...1T’S om 


When the motor cools to safety, 

the Klixon Protector snaps the 

wer “on” automatically, or 

y pushing the red button when 
the manual reset type is used. 


SPENCER THERMOSTAT DIVISION 


908 FOREST STREET, ATTLEBORO, MASS. 
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PROBLEM: Reduce manufacturing costs 
and waste in fabrication of 
electrical contact Spring Clips 


SOLUTION: General Plate provided 
the solution with long continuous 
length coils of coin silver clad 


to phosphor bronze... a 
Composite Metal 


CM A 


d 
B 


$9 
M. COIN SILVER 
y | 


S 
P PHOSPHOR BRONZE 


various combinations, single or double inlay, 

overlay, single or double edgelay and Top-Lay. 

General Plate Composite Contact Materials will 

save you money and enable you to make contact 

assemblies superior to those produced by other 
r1 methods. 

In addition to raw stock, General Plate fabri- 
cates contacts and complete contact assemblies. 
By letting General Plate fabricate your complete 
contact assemblies, you will save money, time and 
trouble...needless equipment cost and prob- 
lems of scrap disposal are eliminated . . . contacts 
and/or contact assemblies made to your exact 
specifications are shipped to you ready for in- 
stallation. 

The long experience, diverse facilities and 
manufacturing skill of General Plate will benefit 
you in the form of service, quality and savings. 

Write for complete information and Cata- 
log PR700. 


for use in the fabrication of nar- 
row and thin contact spring 
clips. Extremely close tolerances 
and long continuous lengths 
were prerequisites. 

The problem was presented to General Plate 
who quickly found the solution with coin silver 
clad to phosphor bronze and provided the ma- 
terial in coils up to 20 inches diameter of a single 
continuous length. This saved the manufacturer 


^ A manufacturer of television tun- 
m Ers required a contact material 


many dollars by eliminating idle machine time 
and reducing waste practically to zero. The coin 
silver gave a non-porous, long wearing contact 
surface — the phosphor bronze excellent spring 
qualities. 

You, too, can benefit with General Plate raw 
stock contact materials. They are available in 


Product Engineering — August, 1954 


You can profit by using 
General Plate Composite Metals 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


18 FOREST STREET, ATTLEBORO, MASS. 





File: Simmons LINK-LOCK 


When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn't use 
springs, yet works with fingertip pressure through 
a unique mechanical arrangement: the vertical 
sliding latch is moved in and out of locking posi- 
tion by a disc rotated with a wing nut. The fastener 
is immune to low temperatures, is easy to operate 
even with arctic mittens, furnishes up to 450-Ib. 
pull-down pressure. Open or closed, it lies flat 


against the side of the case it fastens. 


LINK-LOCK may be the answer to your fastening problem. If your design 
involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 
pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 
details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 
DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 
be glad to work with you on your fastening problems. 


SIMMONS FASTENER CORPORATION, 1751 No. Broadway, Albany 1, New York 


* 
S Y) Y) OC N S QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 


JUST OUT! NEW 36-PAGE CATALOG WITH APPLICATIONS. SEND FOR IT! 


32 
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HERES ADVANCED-DESIGN SPEED CONTROL 






ALLIS-CHALMERS 
PACKAGE 
DRIVES 


ALLIS-CHALMERS 








A-C package drive, Size 
5, 125 hp. Reversing, dy 


namic braking (rear view 










Size 2 packaged drive 
25 hp, with electronic 
speed regulation '% of 





1% based on top speed 
3550 50 rpm. 


(QZ speed control of machine 
tools and other applications 
requiring accurately variable 


speed over a wide range 


Get ALL of these advanced features 


@ Magnetic amplifier generator field control. 


@ All machine functions controlled from one or 
more remote points. 


@ Potentiometer rheostat in control station 
(optional). 


@ Control may be preset for repetitive operations. 


& Full protection against overload, undervoltage. 
Other protective devices to suit the application. 


Complete group of optional features including: 

— dynamic or regenerative braking 

— reversing 

— jegging 

— controlled rate of acceleration and 
deceleration 


GET COMPLETE DETAILS on the Allis-Chalmers 
Package Drive to fit your particular application. 
Available in 5 cabinet sizes — 5 to 150 hp. Call your 
nearby Allis-Chalmers Office or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Package Drive 
Bulletin 51B8166. 


ALLIS-CHALMERS © 


Milwaukee 1, Wisconsin 





Everything You Need... 
from Power Line to Driven Shaft 


Motor, Control, Texrope V-belt Drive NATION-WIDE CERTIFIED SERVICE 


All from one reliable source Almost a hundred Allis-Chalmers Certified Service 


Shops in industrial areas in all parts of the country 


ovide factory-approved service and parts. If you usc 

a special motor, Certified Service Shops have the full 
enent o! Factory drawings and advice for service work 
Call the Allis-Chalmers District Office near you next 
time you have a drive problem A competent applica 
| engineer will be glad to put the full facilities of 


Allis-Chalmers at your disposal 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 





TORRI ROTOR BEARINGS A T WORK 


Precision-ground TORRINGTON Spherical Roller 
Bearings help cut friction on shaft of a 
General Electric direct current generator. 


Name your toughest, costliest to shock ¿nd wear. Bronze, machined cage for each 
bearing problem, TORRINGTON path of rollers—for freedom of operation. Integral 
Bearings will solve it—just as center flange on inner race—for positive radial sta- 
they have solved scores of such bility and positioning for thrust loads. And self- 
problems in virtually every alignment—for smooth service under shock loads 
major industry. at maximum speeds. 
Consider, for example, TORRINGTON Spherical TORRINGTON Spherical Roller Bearings are avail- 
Roller Bearings—and these big advantages. able from stock with either straight or tapered bore 
Precision-ground contact surfaces—for even load for shaft or adapter mountings. Prove to yourself 
distribution, maximum bearing life. Accurate geo- that it pays to buy the finest—specify TORRINGTON. 
metrical conformity between races and rollers—for 
ultimate load carrying capacity. Carefully heat- THE TORRINGTON COMPANY 
treated races and rollers—for maximum resistance South Bend 21, Ind. Torrington, Conn. 


SPHERICAL 
TORRINGTON ;;;;; BEARINGS 


Spherical Roller Tapered Roller Cylindrical Roller Needle Ball Needle Rollers 
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COLOR STYLISTS at the Glidden Color 
Studios will prescribe colors for your 
unit which harmonize with all that’s new in 
floor covers, fabrics, and wall colors, to 
give your product maximum sales appeal. 


CORROSION TEST PROVES extreme 
corrosion resistance of NU-PON Primer 
film. In 400 hour test NU-PON Primer 
panel at right was not eroded while modi- 


fied alkyd film pitted and flaked. 


CORRECT COLOR ON THE OUTSIDE 
. .. CORROSION RESISTANCE INSIDE 


AIR CONDITIONERS made more salable, 
more durable by two Glidden Services 


Glidden offers you valuable assistance 
on two key problems in the finishing 
and styling of your air conditioners. 


First, Glidden can supply you with 
the ideal finish for unit interiors — 
moisture resistant, corrosion resistant 
NU-PON Primer. This new coating is 
ideally suited for application by flow- 
coating or dipping. Result: maximum 
protective coverage and economy. 


Second, The Glidden Color Studios 
offer you custom color styling that 
adapts your unit to today's decorating 
trends and enhances product design. 
These specialists, who developed the 
famous SPRED SATIN Dramatone 
color system for home decorating, 
have color styled a wide variety of 
products for leading manufacturers. 


Write today for your copy of the informative 
booklet on Glidden NU-PON finishes. 


INDUSTRIAL FINISHES DIVISION 


11005 Madison Avenue 


San Francisco, Los Angeles, Chicago (Nubian Division—1855 North Leclaire Avenue), Minneapolis, New Orleans, St. Louis, Cleveland, Reading, Atlanta. Canada: Toronto and Montreal. 


e Cleveland 2, Ohio 
SALES OFFICES AND FACTORIES: 





Quality of lightweight magnesium plate is strictly controlled. 


a new look at Magnesium! 


The good news on magnesium plate is Dow’s increased capacity—new facilities which 
I 


PLA | E are now making longer and wider sizes available at reduced prices. 
T IN OTONA Mso coming in for considerable attention are the important design and fabrication 
IN LARGE SIZES 


economies made possible by this lightweight metal in large sizes. 


AT LOW PRIC ES For more information on magnesium, call the nearest Dow sales office or write direct 


to the Magnesium Sales Department of THE DOW CHEMICAL COMPANY, Midland, Michigan. 


| H i 


Al 


Lightweight, low cost magne- Light. safe, strong, low cost W'orld's first 84-inch magnesium Lightweight magnesium extru- 
sium tooling plate for mor magnesium tread plate in the coil mill now rolls sheet and plate sions are available in many 
practical jigs and fixtures. famous Inland 4-W AY design. to greater lengths and widths different sizes and shapes 


you can depend on DOW MAGNESIUM Dow 


^ 


7 
, 





Handles MORE 
Horsepower... 
the new U. S. ROYAL 
SUPER-SERVICE 


Meet the toughest V-belt in the “U. S.” Line. States Rubber Company’s 25 District Sales 
Delivering 40% more horsepower than stand- Offices or write to address below. 
ard belts, it also absorbs greater shock loads. 


Ideal where space is limited or where you 
Top rubber cushion in closely engi- 
want to decrease the number of belts re- neered balance with the lower section 


: Á ...to keep cool under constant stretch 
quired in order to use stock sheaves. and return. 


Equa-Tensil Cord Section— 
all cords scientifically placed, 
each pulling its share of the load. 


U.S. Royal® Super-Service is a “‘natural”’ for 


troublesome drives, especially heavy shock- 
1 É à rw A sturdy level cushion for the 
load drives. High tensile strength, minimum Equa-Tensil Cord Section provides 


structural firmness for V-grooves and 


stretch. All standard multiple sizes. Order over the flat pulley of V-to-flat drives. 
from your distributor, or call any of United 


A_COMPLETE DRIVE SERVICE COMPLETE DRIVE SERVICE “U.S.” Research perfects it. 


MULTIPLE V-BELTS * F.H.P. V-BELTS * SHEAVES “U.S.” Production builds it. 
FLAT BELTS AND BELTING * SPECIAL PURPOSE BELTS U.S. Industry depends on it. 


UNITED STATES RUBBER C OM P A N Y 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting * Expansion Joints + Rubber-to-metal Products «+ Oil Field Specialties * Plastic Pipe and Fittings * Grinding Wheels * Packings * Tapes 
Molded and Extruded Rubber and Plastic Products «+ Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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B. F. Goodrich RIVNUTS fasten plastic to 
tubular post, make weather-tight seal ! 


T PROVIDE a neat, tight seal for airplane windows, © 
designers needed a simple, one-piece fastener—a 
blind rivet and nut plate combined. They found the 
ideal answer in a spacer-head B. F. Goodrich Rivnut. e 

With the easy-to-use heading tool, one man quickly ND PAN 
upset the Rivnut, securely riveted plate “A” to tubular LZ ZZZZZZZ 
center post “B”. The firm bulge formed in the Rivnut A | TF f 
shank conformed to the curvature of the tube. The Ma, Md Ha V fl f, 
Rivnut head served as a spacer for transparent plastic zn 1 
sheets "E". Screw "D" was then threaded into the 1 


clean, still-intact Rivnut threads to hold clamp strip 
"C" and plastic sheets in place. 


Besides providing a tight, dependable seal, Rivnuts 
saved many man-hours on this job. If you're looking 
for a fastener which can improve your product and cut 
production time, why not get the facts from a Rivnut 
engineer? Write The B. F. Goodrich Company, 
Department PE-84, Akron, Ohio. 


Rivnuts provide at least 6 clean Compare these 4 methods of putting 
threads in one simple operation! screw threads in thin sheet metal 


ULV LLL 


Tapped —2 threads 
Pierced and tapped — 


1 Rivnut is threaded onto 2 Rivnut is inserted—head 3 threads 


pull-up stud of a manual firmly against work — tool 
or pneumatic heading tool. at right angles to work. 


ZZ v 
NEEN 


Projection welded — 
4 threads 


3 Tool lever operates pull- 4 After upset, Rivnut threads 
up stud, forming a bulge are still clean and intact, 
in the Rivnut shank. ready for screw attachment. 


B.E Goodrich SEND NOW 


FOR FREE RIVNUT 


í DEMONSTRATOR 
*« | 
| Shows with motion how Riv- 
nuts work. Explains construc- 
tion, gives proved applications 


Write to The B. F. Goodrich 
Tbe only one-piece blind rivet witb tbreads Co.,Dept. PE-84, Akron,Ohio 
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Look what you can do 
with Alcoa’ Aluminum 
on your six-spindle 


Conomatics 


Conomatics are the only multiple bar automatics built with short, 
"weaveproof" upright frame members secured between a large, 
heavy top bed and base. Such construction makes possible a strong 
bridged support for the tooling area and its “work and tool axis." 

With such a strong and sturdy frame, you can really “horse” 
Alcoa Aluminum Bar Stock through your Conomatics. Finished 
parts are smooth, with dimensional tolerances held to consistently 
close limits. Piece costs are lower, since from a pound of aluminum 
you can get three times as many parts as from a pound of the 
heavier metals. What’s more, aluminum parts won’t rust or cor- 
rode and are exceptionally good conductors of electricity and heat. 

Find out more about Alcoa Aluminum Screw Machine Stock— 
today. Contact your local Alcoa sales engineer or Alcoa distribu- 


tor. Both are listed under “Aluminum” in the classified section of 


your telephone directory. Or write, ALUMINUM COMPANY OF 
America, 853-H Alcoa Building, Pittsburgh 19, Penna. 






ALU AAIN UAA 


ALUMINUM COMPANY OF AMERICA 
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PRODUCTION AND DESIGN ENGINEERS 
will want two Alcoa booklets, Alcoa Alumi- 
num in Automatic Screw Machines and Cor- 
rected Tool Diameter Tables. Also available 


| at no extra cost are two precision computers 


—a Speed-Feed calculator, and an alloy 
property guide which shows at a glance the 
various properties of Alcoa Aluminum Screw 
Machine Stock. 





Look what you can do 
with Alcoa’ Aluminum 


on your Brown & Sharpe 


automatics 


196 two-speed combinations provide the spindle on No. 2G 
Brown & Sharpe automatic screw machines a wide selection 
of ratios. These make possible the use of proper threading 
speeds with no limitation on top speeds for forming, drilling 
and similar operations. 

What’s more, with Alcoa Aluminum Screw Machine Stock, 
you can utilize maximum spindle speeds, which, for a No. 2G 
having a one-inch capacity spindle, is 3025 rpm. Finishes are 
smooth with tolerances consistently uniform. Piece costs are 
lower, since from a pound of aluminum you can get three times 
as many parts as from a pound of the heavier metals. Aluminum 
parts are excellent conductors of electricity and heat, and are 
highly resistant to rust and corrosion. 

Find out now what Alcoa Aluminum Screw Machine Stock 
can do for your products. Contact your local Alcoa sales engineer 
or Alcoa distributor, both listed under “Aluminum” in the 
classified section of your telephone directory. Or write, ALUMINUM 
COMPANY OF AMERICA, 853-H Alcoa Building, Pittsburgh 19, Pa. 


(ALCOA! 


ALCOA Üj 


xp ———————— 


AL.U AATINI U 


ALUMINUM COMPANY OF AMERICA 


Product Engineering — August, 1954 


PRODUCTION AND DESIGN ENGINEERS 
will want two Alcoa booklets, Alcoa Alumi- 
num in Automatic Screw Machines and Cor- 


k rected Tool Diameter Tables. Also available 


at no extra cost are two precision computers 
—a Speed-Feed calculator, and an alloy 
property guide which shows at a glance the 
various properties of Alcoa Aluminum Screw 


| Machine Stock. 









with the help of Hamilton’s COMPLETE 





Precision Production Facilities 


Developing a new product? Planning to im- 
prove an existing one? When your problem in- 
volvesacomplex mechanism, likethe ones shown 
above, or precision components—the complete 
production facilities that make America’s fin- 
est watches and produce vital defense material 
—are available to help solve your problems. 


Allied Products Division 


WHEATLAND AVE., LANCASTER, PA. 


You are invited to investigate this complete 
source for screws, springs, flat and recessed 
shapes, jewel bearings, investment castings, 
pinions, wheels, assemblies, or any other 
“problem parts” to help improve your prod- 
ucts. Send us your prints . . . of course, there's 
no obligation. 








D 
1 


: | gauging and 


inspection 


backed by 


engineering 


metallurgy 


physical & chemical testing 


T7 Y be 





complex ? yes ... 


costly ? no? 


@ Resourcefulness, plus complete machining facilities, enabled Stewart to produce 
this unusual die casting in volume—economically! 


This one kept us awake nights. The job called for an internally 
cast jar thread and a great deal of precision machining. To speed 
production and cut costs, we devised a setup that performed 24 
separate machining operations at one time. Whatever type of die 
castings you need — small or large, simple or intricate — count 


on Stewart to meet your most rigid specifications . . . on time. 


SERVICES AVAILABLE... 
Designing * Engineering * Die Making 


Metallurgical Control + Most Modern Die Casting Equipment + Complete 
Machining, Polishing and Assembly Facilities. 


44 years of helping industry to “Make It Better” 


STEWART 


z DIE CASTING «e 


O CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE » BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 


TA 


^ 


ULLLHJ 





Why do rubber gaskets present 
special problems to designers? 


FREE FOR YOUR FILES 


This gasket manual helps you solve special design 
problems posed by non-compressible rubber gas- 
kets . . . has practical data on tolerances for var- 
. ° e ious gasket materials . . . gives data on materials 
17 helpful sections, including: that meet current SAE-ASTM and U. S. Govern- 
ment specifications. “Armstrong’s Gasket Mate- 
Designing flanges for efficient sealing rials” is a helpful 24-page manual for those who 
design and use gaskets. Gives information on 
Sealing with confined resilient gaskets gasket materials, gives suggestions on gasket, 
flange, and joint design, plus what to look for 
when choosing a material. In 
. a Sweet’s product design file, 
Effect of gasket width on compression Sweet's product design fil 
section 3h, or send coupon 
Relation of gasket thickness to load below for a personal copy. 


Designing gaskets to reduce costs 


Design problems peculiar to rubber gaskets 
Effect of surface conditions on gaskets SEND COUPON TODAY 


Armstrong Cork Co., Industrial Div., 


7108 Irvin St., Lancaster, Pennsylvania 


ARMST RO N G’ S Please send me your new 24-page gasket manua 


Name 


GASKET MATERIALS cow 


Address 


e | y Position 
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Many manufacturers use Fiextocs to fasten motors, compressors and other vibrating equip- 
ment to mounting plates. FiExLoCs won't work loose... they eliminate costly service calls. 


FLEXLOC locknuts reduce costly service calls 


FLExLoc locknuts do this because 
they stay put anywhere on a bolt as 
soon as their locking threads are fully 
engaged. Even the most severe vibra- 
tion will not work them loose. 
FLEXLOocs offer many other advan- 
tages, too. They are one piece. They 
eliminate complicated, time-consum- 
ing methods of locking studs and 
bolts. They provide simpler, faster 
application and safer, more depend- 
able locking than plain nuts and 
lockwashers, castellated nuts and 
cotter pins, nuts and jam nuts. They 


save buying, stocking and handling of 
extra parts. They are all meta!. They 
have higher tensile strength than most 
other lock nuts. They permit you to 
stock only one nut for all tempera- 
tures to 550°F. They are reusable. 
They can be applied again and again 
without losing locking efficiency—a 
plus value in maintenance. 

For information about FLEXLocs 
and samples for test purposes, see 
your FLExLoc distributor or write 
STANDARD PRESSED STEEL Co., 
Jenkintown 28, Pa. 


Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 


Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 


Fully Locked As a Stop Nut. 
When 14 threads of a stand- 
ord bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 


Fully Locked As a Seated 
Nut. When it is used as a lock 
or stop nut, the locking threads 
of the FLEXLOC press inward 
against the bolt, lifting the 
nut upward and causing the 
remaining threads to bear 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads. 


FLEXLOG .ockuvr pivision 
& 
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OIL RESISTANCE 


WEATHER RESISTANCE 


These properties of neoprene 


make a better 
OUTBOARD MOTOR 


Smart streamlining distinguishes this new *54 
outboard—and there’s ample evidence of the 
designers’ attention to mechanical detail as well. 
For no less than 7 parts are made with Du Pont 
neoprene to improve performance and reduce 
the need for maintenance. 

An outstanding feature of this motor is an 
automatic bailing device—linked from an im- 
mersion unit to the motor by durable neoprene 
hose which can withstand the effects of seasons 
of direct sunlight and weathering without crack- 
ing. The bailing pump itself makes use of neo- 
prene in a unique rotor which can withstand 
constant abrasion. 


Neoprene is also employed for the carburetor 
line because gasoline has little effect on it. And | PE eren 
in the propeller hub, shock-absorbent neoprene Mfa. Co.. In« 
gives lasting protection even in salt water. M inneapolis, Minn 
Finally, the entire motor is suspended in a re- PROPERLY COMPOUNDED 
silient neoprene cushion to reduce noise and 
vibration. With all these features provided by 
one resilient material, it’s small wonder that to- 
day more designers are turning to neoprene 
than ever before. 


NEOPRENE WILL RESIST: 


&5 N 
Air ond Gos Permanent Oils, Solvents, Sunlight ond 


: mos mi "^ 
Aa Bailing pump rotor O Shock-absorbent hub Diffusion Distortion ost Chemicals Weathering 


e Cooling pump rotor o Motor cushion 


Remote contro! cables 
© Bilge Hose (not shown) $ 


o9 Carburetor drain line tow Temperature || Abrasion, Cutting, 
Stiffening Chipping 


FREE! tHe NEOPRENE NOTEBOOK 


Each issue shows new, unusual applications of neoprene 
new products improved designs. Add your name to the 


mailing list today 
The rubber made by Du Pont since 1932 E. I. du Pont de Nemours & Co. (Ir 


Rubber Chemicals Division PE-8, Wilmington 98, Del 
Name 


Firm 





BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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FOOTE BROS. — LOUIS ALLIS 
GEARMOTORS 


Over 3500 different types and sizes to 
meet specific requirements exactly. 


_ Longer Life 


with Lese Maintenance 


WITH FOOTE BROS. 


« UFETIME GEARING ; 3 


ee Outi-Rated LIFETIME GEARS 


—_ | 


Now when you install an enclosed gear 


a drive with Duti-Rated Lifetime Gears, ~~ 
FOOTESt BROS. S. you know it will give you the longer, trouble-free 
performance you’re looking for! And for your 


applications, Foote Bros. offers you 2 different drives... 

famous Foote Bros.—Louis Allis Gearmotors and 

tna of ‘shine gears "un sailei proven Foote Bros. Line-O-Power Drives. Both 

gear drives of all kinds, gearmotors, aircraft- incorporate the world’s finest industrial gearing, 

quality gears, actuators and special machinery. Duti-Rated Gears ...a unique and revolutionary 
development by Foote Bros. that offers super-hard 
precision gears with much longer life and higher 

: i capacity than ordinary industrial gears ...in much 
Write for complete getai Eos less space. For performance you can measure, quality 
you can trust—always insist on dependable Foote Bros. 


Get all the facts and figures on how Foote Bros. drives with longer-lasting Duti-Rated Lifetime Gears! 


drives with Duti-Rated Lifetime Gears can fit into 
your production picture. Write today . . . or see 
your local Foote Bros. representative now! LINE-O-POWER DRIVES 
Feature space saving, longer life Duti-Rated 
Lifetime Gears. Available in double and 
triple reductions with ratios from 5 to 1, up to 
238 to 1; capacities range up to 200 h.p. 


FOOTE BROS. GEAR AND MACHINE CORPORATION © 4545 SOUTH WESTERN BOULEVARD © DEPT. W® CHICAGO 9, ILLINOIS 
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Roll Formed Tubing answers design, 
production and cost problems... 


ess expensive Roll Formed Lockseam Tubing cuts 
costs on all tubing jobs. In many cases it does a better job 
than more expensive tubing. Lockseam Tubing can be bent as 
easily as other types. Your tubing is delivered ready for use. 
Send us your blueprints for steel or aluminum Lockseam Tub- 
ing. Let us prove that Roll Formed can help you produce a 
better product at less cost. For complete details on Roll 
Formed tubing and special shapes write for Catalog 1053. 
It tells the complete Roll Formed story. 


ROUND SIZES — LOCKSEAM TUBING 
Section No. Wall Thickness O.D. Section No. Wall Thickness O.D. 
2172 018 y" 2096 .025—.030—.035 I” 
2173 018 5" 2020 025 lA" 


2103 025—.030 y," 2030 .030—.035—.040 1'4" 
2174 025—.028—.032 7A" 2176 030 na" 


ROLL FORMED PRODUCTS 


os 7 ae ek 


MAIN OFFICE AND PLANT 
3750 OAKWOOD AVENUE . YOUNGSTOWN, OHIO 
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DC FROM AC. In this selenium rectifier for TV use, washers made 
from Grade 353 give dependable, long-lasting insulation of the 
current-carrying plates . . . are dimensionally stable . . . provide 
good mechanical strength at all operating temperatures. 


profits by plus 


ECHNOLOGICAL advancement in electronics is pro- 

ceeding at breath-taking speed . . . demanding new 
and higher standards for insulating materials. To meet 
these increasingly stringent requirements, Taylor has 
developed a revolutionary family of hot-punch laminated 
plastics that offer premium properties without premium 
prices. 


You are invited to investigate these new laminates for 
applications in products now in the development stage. 
You'll find their superior combination of electrical, 
physical and fabricating properties will speed the transi- 
tion of laboratory ideas into production line realities. 
Investigate them, too, for use in existing products, as a 
means of effecting real production savings and per- 
formance improvements. 


For complete specifications on these new materials, 
STABLE CONTROL. The rotor spacer in this volume control, punched and technical assistance in their application to your 


from Taylor XXX P-301 laminate, keeps the critical electronic products, write or call . . . . TavvoR FiseRE Co. 
circuit insulated from ground regardless of humidity and high 


temperatures . . . contributes to stability and long life of the 
component. 
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LIGHT ON THE TV PICTURE. This flyback transformer for well- 
known television sets is literally surrounded by the new Taylor 
laminates. The front panel, which must withstand high voltages, 
is punched from top quality grade XXXP-301 laminate to 


properties of new 


These new Taylor laminates are like nothing you’ve 
ever used before. They’re uniform all the way through 
... no surface overlay of resin. They offer you insulation 
resistance, water absorption, power factor and dimen- 
sional stability that meet or exceed the tightest speci- 
fications . . . plus exceptional ease in punching and 
staking with no cracking or checking . . . and Taylor’s 
unique method of manufacture assures these character- 
istics consistently. Four different grades were specifically 
developed to serve the wide range of requirements of 
the electronics industry. 


XXXP-301 — Top Grade Laminate— the ultimate in elec- 
trical qualities . . . unusually high insulation resistance 
under all conditions . . . low water absorption . . . excel- 
lent punching and staking . . . phenomenal recovery 
properties . . . premium in every way but price. 


Plants in Norristown, Pa. and La Verne, Calif. 
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assure high insulating properties under humid conditions. The 
back plate, which has a less demanding electrical job to do but 
an equally difficult structural responsibility, is punched from 
economy-priced Grade 354. 


Taylor laminates 


XXP-351—a high grade laminate second only to X X XP- 
301 in quality, with closely comparable characteristics 
at a lower price. 

Grade 353—a quality laminate with outstanding elec- 
trical and physical properties, priced for economy. 
Grade 354— easily fabricated laminate with good sta- 


bility, low water absorption . . . at an economical price. 


All grades are available in the big, convenient standard 
Taylor sheet size of 49” by 49”. 


Branch offices in Atlanta; Boston; Chicago; Cleveland; 
Dayton; Detroit; Indianapolis; Los Angeles; Milwaukee; 
New York City; Philadelphia; Rochester; San Francisco; 
St. Louis; and Tolland, Connecticut. Distributors in 
Grand Prairie and Houston, Texas; Jacksonville, Florida; 
New Orleans, Louisiana; and Toronto, Ontario. 


TAYLOR 


Laminated Plastics: 
Vulcanized Fibre: 


t9 





... the fractional 
H. P, motors 


* 


HOWARD 


Western Tool & Stamping Company, makers of the famous Homko Power Mowers 
and Lawn Scout lawn equipment, found an easy solution to their motor 
problems with Howard's 11 B universal motor. Millions of these 

Howard motors are in use on equipment of all types. A proven, dependable 
performer in ratings from 1/40 to 1/12 h.p., this small Howard motor 

handles big jobs at low cost. 


SoundScriber Corporation engineers report as follows on Howard's precision 
induction motors that serve many of today's finest electronic manufacturers: 


— 


. The "construction is substantial for extremely long life of bearings, etc., 
Universal and Direct Current Motors necessary for a device running 24 hours a day continuously.” 
1/1000 to 1/2 h.p. "Dimensions fit small space, yet torque is excellent." 
. "Ventilation and temperature rise are highly satisfactory." 
Shaded Pole Motors—1/2000 to 1/8 h.p. The “motor is smooth running and vibration-free without excess noise.” 
"The manufacturer's representatives and factory engineering were extremely 


cooperative in making necessary slight modifications to meet the pertinent 
military specifications." 


mauw: 


Induction Motors—1/1400 to 1/4 h.p. 


The two products featured above are just two of hundreds of products that are 
powered by Howard fractional h.p. motors. If you use motors, check your 
requirements with Howard today. For quick action, just phone Racine 2-2731 

or write. Please address Chief Sales Engineer. 


DEPT. PE8 * HOWARD INDUSTRIES, INC. * RACINE, WISCONSIN 


SALES OFFICES: 208 S. La Salle St., Chicago 4 - 942 S. La Brea Ave., Los Angeles 36 - Room 4822, Empire State Bldg., New York 1 


DIVISIONS (EMO eLectaIc MOTOR CORPORATION @ercronm MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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One-man chain saw by McCulloch Motors Corp., Los Angeles 45, Calif. 


HARD PLASTIC HEART MEANS AN ALL-WEATHER START 


Cross-section of coil shows BAKELITE 
Epoxy Resins forming dark area. Note 
how they have completely filled crev- 
ices between the finest wires. 
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Wet weather, cold weather, high alti- 
tudes or low, the motor in this tough 
little 20-pound chain saw is sure to 
start. Safely embedded in a solid 
block of BaxeLrre Epoxy Resin, its 
magneto and coil stay in permanent 
working order. 

If your electrical applications have 
to work under similarly rugged con- 
ditions, you'll find that potting and 
encapsulating with BaxeLrre Epoxy 
Resins offer an ideal solution. The 
liquid resin, mixed with its liquid 
hardener, is simply poured into place. 
It fills the tiniest crevices, completely 
protecting the coil from moisture — 
no electrical shorts result. 

In a few hours at room tempera- 
ture, without applied heat, the mix- 
ture changes to a permanently hard 
solid. There is practically no shrink- 
age. The smallest components are set 
firmly and immovably. 


BakkLrre Epoxy Resins are resist- 
ant to moisture, oils and greases, 
chemicals, most acids and strong 
alkalies. Their dielectric strength and 
adhesive properties are excellent. 
They are relatively light in weight. 

Perhaps they can help build extra 
service features into your product. 
For detailed information on BAKE- 
LITE Epoxy Resins, and a list of sup- 


pliers, write Dept. XR-10. 


BAKELITE 


ADE-MARK 


EPOXY RESINS 


TRADE (& MARK 


BAKELITE COMPANY 
A Division of 
Union Carbide and Carbon Corporation 


UCE) 
30 East 42nd Street, New York 17, N. Y. 
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tradition which has been a-building 
for more than a century. 


That tradition is 
More Performance in Less Space. 


You, as a buyer of electric motors, will 
benefit by that tradition . . . just as the users 
of Fairbanks-Morse diesel engines, pumps, 
scales, locomotives and the many other 

F-M products are today enjoying the 
advantages of finer performance. 


Fairbanks, Morse & Co., 600 S. Michigan Ave., 
Chicago 5, Illinois. 
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NEW FAIRBANKS-MORSE 


TOTALLY ENCLOSED FAN-COOLED MOTORS 


TOTALLY ENCLOSED— Wherever adverse operating 
conditions are encountered, F-M totally enclosed 
construction effectively insures electrical parts and 
bearings against contamination by dirt, abrasive 
dusts, metal particles, corrosive gases and steam. 


DOUBLE-END VENTILATION—Cooling air is drawn 
through guarded openings in both fan shields and 
uniformly circulated through cored passages sur- 
rounding the sealed inner shell. Efficient heat-trans- 
fer action insures uniform internal cooling. Exhaust 
air is discharged through bottom of frame—not 
across motor and driven machine. 


COPPERSPUN ROTOR — Exclusive Fairbanks-Morse 
feature—an indestructible one-piece rotor —homo- 
geneous, free from flaws for maximum strength and 
lifetime service. 


CONDUIT BOX—New, gasketed, cast iron conduit 
box permits easy pulling of cables without insulation 
damage. Fairbanks-Morse exclusive: recess feature 
allows elimination of conduit box where space is 
limited. 


BEARINGS—Precision ball bearings are effectively 
sealed against grease leakage and contain ample 
lubrication for extended periods of rugged service. 
Convenient means are provided for flushing and re- 
lubricating if desired. Cartridge bearing construc- 
tion is standard on all larger ratings. 


& FAIRBANKS-MORSE 


a name worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS è DIESEL LOCOMOTIVES 
AND ENGINES è PUMPS è SCALES è RAIL CARS è HOME WATER 
SERVICE EQUIPMENT è FARM MACHINERY è MAGNETOS 
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| See what adhesives are doing today! 


ADHESIVES 


417 PIQUETTE AVE 


MAKERS OF “SCOTCH” BRAND PRESSURE -SENSITIVE ADHESIVE TAPES è “SCOTCH GRAND SOUND-RECORDING TAPE è "SCOTCHLITE" 


REFLECTIVE 
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SHEETINGS @ “3M" ABRAS! 


PHOTO COURTESY OF MUSKEGON PISTON RING CO. 


Unitizing" piston rings 


Any one can appreciate the task of inserting 
a multiple-piece piston ring into place. It 
takes time . . . and time costs money! 


That's why more and more auto makers and 
repair shops are using “‘unitized”’ oil control 
rings. They’re pre-assembled. Spacer and 
rails are bonded into a one-piece ring through 
the use of a 3M adhesive. 


As a result, these rings are easier to handle, 
easier to install, saving money for manufac- 
turer and consumer. The adhesive used is 


well suited for this application. It dissolves 
in engine oil, leaving ring elements separate 
for efficient operation after the first run. 


See what adhesives can do for you... 


This is an example of how 3M adhesives 
cut costs. Your 3M sales representative 
would like to tell you of other instances. 
For details, call him in. Or, for a see our catalog in 
free factual booklet, write today 

to 3M, Dept. 48, 417 Piquette 

Ave., Detroit 2, Michigan. — 


AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


MICH € GENERAL SALES OFFICES ST PAUL 6 MINN è EXPORT 


122 E 42 ST N Y 17, N Y © CANADA. LONDON., ONT 


BRAND 


r or 


VE PAPER AND CLOTH è “JM” ADHESIVES AND COATINGS @ “3M” ROOFING GRANULES @ “3M” CHEMICALS 
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Boring the pin holes to finished size for 12-in. diameter hanger pins. 


Planing the surface of the hanger to conform to angle formed between 
two connecting girders. 


Mayari R mabe 2 
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Bridge hanger-links 
show workability 

of this high-strength, 
low-alloy steel 


The eight hanger-links for the Passaic River Bridge, on the 
New Jersey Turnpike, provide an excellent demonstration 
of the workability of high-strength, low-alloy Mayari R. 
Located at each end of the 990-ft continuous girder— 
longest ever built in this country—these hangers connect 
the bridge to the approach spans. 

The hangers were fabricated of 3-in. Mayari R plate at 
Bethlehem’s Pottstown, Pa., works. Flame-cutting was used 
to round off the ends. Holes for the 12-in. hanger pins were 
also cut by burning. They were then bored to exact diameter. 

Planing came into the picture, too. Because of a slight 
curvature in the bridge, the adjoining girders came together 
at an angle of 1 deg, 5 min, 14 sec, which of course meant 
that the hanger pins had to be out of parallel. This made 
it necessary to plane the hangers in such a way that both 
the upper and lower portions would bear evenly against 
the respective girders. 

All these operations were accomplished as readily with 
Mayari R as they would have been with structural carbon 
steel. And Mayari R can be worked *asily in other ways, 
too—riveting, cold forming, hot forming, shearing, punch- 
ing. Its use is spreading rapidly, as you will discover if you 
leaf through our new Catalog 353. Write or call our nearest 


office for a copy. 


BETHLEHEM STEEL 
BETHLEHEM, PA 


COMPANY 


On the Pacific Coast Bethlehem products are sold by 


BETHLEHEM 
STEEL 


Bethlehem Pacific Coast Steel Corporation. Export 


Distributor: Bethlehem Steel Export Corporation 
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new 
line of motors! 


A completely 


more power-packed . . . higher in efficiency . . . lighter in weight 


smaller...better protected... quieter running... more efficiently cooled 


. more flexible . 


. easier to install . 


. modern in appearance 


ord maintenance-free! 


COMPARE this new polyphase, dripproof LELAND 
“Loadstar” motor point by point, feature by feature 
—the way we do at the factory—with all leading makes 
of motors! See if you, too, don’t find it even further 
ahead of competition than previous LELAND motors, 
prior to rerating! 

Users of LELAND motors have been enjoying out- 
standing performance, extra capacity and greater 
durability for a long time . . . perhaps unaware that 
these characteristics were often due to LELAND’s ad- 


vance use of improved electrical steels and high- 
dielectric insulating materials, which have made pos- 
sible the new NEMA ratings! 

This completely new line of "Loadstar" motors 
carries over, with added refinements, many time- 
proved LELAND features. Others, entirely new, reflect 
LELAND’s unique experience and creative engineering. 
Some of these are shown below. For the complete 
story and frame dimension details, write for Bulletin 


No. 103. 


Cooling: (by convection) dual fans draw air telend’s denser, high-dielectric slot and phase 
in both ends, discharge through center vents; insulation takes less room, permits more cop- 
(by conduction) through partial stator-core-to- per in each slot, increases efficiency and aids 
outer-shell contact, shown in cut at right. heat transfer. 


End shields have openings onlv in lower 70 

. can be rotated for dripproof mounting on 
wall or ceiling. Drip cover provides for vertical 
dripproof mounting. 


Rigid cast iron center and end frames (painted New motors take up to 40% less space 
gray) assure accurate rotor alignment. much as 33% in shipping weight. 


; save as Closed rotor slots and preloaded ball bearings 


eliminate whir and rattle heard in many motors. 


Another 


Product 
TILE EI PAP S 


LELAND 


MOTORS 


New “Loadstar” polyphase, dripproot 
motors in 1, 1% and 2 HP (180 
frames) now ready. Totally enclosed 
and explosion-proof frames — also 
higher horsepower and single phase 
motors — available soon. 


LELAND motors in previous NEMA 
standard frames will continue to 
be available for replacement 
and the convenience of present 


customers 


THE LELAND ELECTRIC COMPANY, DAYTON 1, OHIO, Division of American Machine & Foundry Company 
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The knurling on the head 
of the screw permits faster 
assembly, because it pro- 
vides a slip-proof grip. 


The uniform depth and size 
of the hex socket assure 
maximum torque in wrench- 
ing. The accurate diameter 
of the head permits coun- 
tersinking. 


Four Unsrako Socket Head Cap Screws speed assembly in the plant, and reassembly in the 
field, of these flow-control valves providing 16 different inlet-outlet flow direction combinations. 


Get personalized service, faster delivery with 
UNBRAKO Standards —stocked by your distributor 


UNBRAKOs—made of heat 
When you use UNBRAKO socket screw products, you get the finest socket treated alloy steel—have 


screws made, plus the personalized service and the faster delivery of your fully formed threads, Class 
iiia E 3 fit; controlled fillet and 
local distributor. And he enables you to cut your inventory, set up more continuous grain flow for 
space for production. For more information, write for UNBRAKO Standards— strength. Supplied in stand- 
we a oe o . ard sizes from #4 to 1"’. 

a complete listing of precision socket screw products carried by your dis- 


tributor. STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. 


® 


S | 
HD socket SCREW DIVISION "T Í ] | 
Y 


Self Locking Flat Head Shoulder Dowel Button Head 
JENKINTOWN PENNSYLVANIA Set Screw Cap Screw Screw Pin Socket Screw 
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HEATER 


Y2 HP MAIN 
MOTOR 


Serving Industry with These Products: 


Electromechanical— Resistors * 


Electrochemical- 


Metallurgical— Contacts * Special Metals and Ceramics + Welding Materials 


Product Engineering 


Typical application of timer 
switch uses full switching 
facilities: one circuit con- 
trols main motor and timer 
motor; two others control 
heater and auxiliaries. Fur- 
ther variations are readily 
possible by omitting switch 
circuits as required. 


25 AMP MAX 


New 
MALLORY 
TIMER 


SWITCH 


may be just what 
your product needs 


Looking for a way to time the cycles of automatic dryers, 
air conditioners, food dispensers, semi-automatic washers? 
The new Mallory Model W Timer Switch was designed 
for these and similar applications requiring ratings around 
34 horsepower. 

It’s exceptionally compact ... takes a panel depth of only 
1?4 inches. 


It's versatile . . . switches as many as three separate circuits. 
It can be used, for example, to control a motor reversing 
circuit, heater and its own timer motor. 


Standard speeds provide cycles of 32, 64, 96 and 192 minutes 
per cam shaft rotation. Longer cycles up to 24 hours can 
be supplied. Fabricated cams let vou select the exact cycle 
required for your product. A friction clutch allows the shaft 
to be rotated manually in either direction. 


The new switch has every feature you want for economical 
assembly on your production line. Spade terminals save 
space, and speed connections. No bulky mounting hard- 
ware is needed. 


Built into this switch is the extensive experience that Mallory 
has gained in designing and manufacturing timers and 
switches by the millions, for scores of leading appliances. For 
complete data and a discussion of how it can be advantage- 
ously applied in your product, write or call Mallory today. 


Expect more... Get more from MALLORY 


Capacitors * Rectifiers * 


August, 1954 


Switches * Television Tuners * Vibrators 


Mercury Batteries 


P.R.MALLORY & CO.Inc 


NALLO 


LE Ade ks ve sus. 


2$ 


INDIANAPOLIS 





A WORTHINGTON-GOODYEAR ENGINEERED DRIVE 


WORTHINGTON MULTI-V-DRIVE takes heavy shock loads on this wet-pan that crushes huge lumps of clay. 


Belts hold as machine crushes 120-lb lumps 


Worthington Multi-V-Drive solves 
critical drive problem 


Driving a machine that crushes, mixes and tempers crude 
clay is a real workout for any mechanical power transmission 
setup—especially with lumps weighing as much as 120 pounds. 

After two years of this heavy-duty operation, not one belt 
has been replaced on this wet-pan. And there’s no noise, slip- 
page of belts on sheaves, and no resulting power loss. Because 
of this fine record, Worthington Multi-V-Drives, with QD* 
sheaves and Worthington-Goodyear V-belts, will be installed 
on other wet-pan pulverizers. 

Find out how this Worthington-Goodyear drive team can 


ke i T^ pay off for you, too. Write us. Worthington Corporation, 
$MOOTH, NON-SLIP DRIVE for this wet-pan is provided by Section MV.4.5, Oil City, Pa. *Reg.U.S.Pat.OH. 
Worthington QD sheaves and Goodyear V-belts. 


[Iw 


MV.4.5 


SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors . Pumps . Multi-V-Drives . Variable Speed Drives 
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with 


NATIONAL-STANDARD 
Wire and High Carbon Strip 


€ The many and varied applica- 
tions of National-Standard special- 
purpose steel are practically 
unlimited. Every day, new prod- 
ucts and new manufacturing 
methods are developed that more 
than ever demand the precise 
control, high qualityanduniform- 
ity that only National-Standard 
specialization offers. 


Here we produce steel, wire 
and strip, to meetunusually severe 
specifications and are constantly 
developing special types for new 
uses. Glad to cooperate with you 
in best meeting your needs, 
National-Standard offers an 
enviable48-yearrecord of supply- 
ing outstanding material, work- 
manship and service to end-use 
manufacturers. 


For additional information or 
engineering assistance, write to 
the appropriate National-Stand- 
ard Division listed below. 
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ARROW: HART 


Industry, in its march toward automation, is demanding machines that perform 
more functions automatically. This means that machines are becoming increasingly 
more complicated; the problems of space and weight are more acute than ever 
before. More . . . and more complicated . . . electrical controls are required, and 
there is less space available to accommodate them. 


These problems create a major challenge to Machinery Designers . 


. and here are 


only 2 of the outstanding Arrow-Hart Controls that can help to meet it. 


“PPS” PUSH-PULL SELECTOR SWITCH 


e SAVES SPACE 2 IMPORTANT WAYS 


— BECAUSE IT IS THE ONLY PILOT DEVICE REQUIRED where 
push buttons and selector switch were formerly used. 


— BECAUSE IT MAKES A SINGLE MAGNETIC CONTROL DO THE 
WORK OF MANY .. . reducing the number of starters, contactors, 
relays etc. required by a machine. 


CUTS COSTS 


— BECAUSE THERE ARE FEWER CONTROLS TO BUY, MOUNT, 
WIRE, INSPECT AND MAINTAIN. 


PROVIDES MORE CONVENIENT, SAFER SINGLE-POINT 
CONTROL FOR MULTIPLE OPERATIONS 


— UP TO 16 MACHINE FUNCTIONS can be controlled by a 
single, compact "PPS" Switch. The operator can move from any 
position on the dial to any other without activating any of the 
intervening circuits. 

— PROTECTS MACHINE and OPERATOP because one operation 
con be stopped before another is started if this sequence is 
desired. Position of single handle always indicates the last opera- 
tion performed. 


— CUSTOM MADE FROM STANDARD COMPONENTS, the "PPS" 
provides unparalleled versatility, assures fhe best, most convenient 
control for any application at lowest cost, 


ARROW-HART 


103 HAWTHORN ST., HARTFORD 6, CONN., U.S.A 


Offices, sales engineers and warehouses in: Atlanta, 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Houston, Indianapolis, Kansas City, 
Mo., Los Angeles, Milwaukee, Minneapolis, New York, 
Philadelphia, Pittsburgh, St. Louis, San Francisco. In 
Canada: Arrow-Hart & Hegeman (Canada) Ltd., Mt. 
Dennis, Toronto, In England: Arrow Electric Switches, 
1890 Ltd., Ealing, London W5. 


i e MOTOR CONTROLS e WIRING DEVICES 
| Quality ENCLOSED SWITCHES e APPLIANCE SWITCHES 


| 
I 
i 
i 
4 
à 
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"RA" RIGHT ANGLE Design MOTOR CONTROLS 


RADICALLY SMALLER AND LIGHTER . . . than any other 
control of comparable rating available anywhere. 

WITH SUPERIOR PERFORMANCE AND DEPENDABILITY 
+ « « revolutionary “Right Angle” Operating Mechanism — an 
Arrow-Hart exclusive — utilizes a bell crank fulcrum that multi- 
plies leverage, increases contact pressure and allows a much 
smaller magnet easily to outperform old-fashioned, direct- 
acting types. 

EASIER TO INSTALL, MAINTAIN . . . Straight-Thru Wiring 
eliminates looping, U-bending, saves space and time. All wiring, 
terminals and contacts are easily accessible from the front. 
Smaller starter size leaves more room for wiring within the enclo- 
sure and on the panel board. 

A COMPLETE LINE . . . of "RA" Starters 

and Contactors is available for all your Elec- 

trical Control needs. 


WRITE NOW FOR COMPLETE INFORMATION 


Use the attached coupon to send for your free 
copies of "PPS" and "RA" Design Story 
Folders TODAY. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 HAWTHORN STREET, HARTFORD 6, CONN 


Please send my free copies of the Arrow-Hart "PPS" and 
"RA" Design Story Folders. 


NAME 
POSITION 
COMPANY 
CO. ADDRESS 


city ZONE 
— " PE 
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your design 
US 


dependable 


At Clark you'll find America's foremost engineering specialists 
in solving power transmission problems. Why not make use of 
them— and their years of experience—to make certain that your 
driving unit is right from the start! 


You'll always find, whether your product is agricultural, 
industrial or heavy duty vehicle that IT’S GOOD BUSINESS 
TO DO BUSINESS WITH CLARK. 


CLARK EQUIPMENT COMPANY 
BUCHANAN, MICHIGAN 

Other Plants: Battle Creek * Jackson 

and Benton Harbor, Michigan 


* TRADEMARK OF THE CLARK EQUIPMENT COMPANY 
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24 HOURS OF 
“BACK TALK” 


these die-cast pasts 


CASE HISTORIES FROM 
MT. VERNON FILES 


Soundscriber's new 24-hour Magnetic Tape 
Recorder and Reproducer is the first in its field 
to provide such a long period of continuous, un- 
attended recording in so small an instrument. It 
weighs but 80 pounds. 


One important reason why this precision instru- 
ment is so light, so thoroughly practical, yet so 
moderate in cost, is the die cast aluminum and zinc 
parts you see here. 


States Soundscriber Corporation: "From long 
experience with our standard line of dictating 
equipment, we have found die casting a lower- 
cost way of making intricate parts. Further, this 
method allows for more economical use of light- 
weight metals. Mt. Vernon die casting has always 
met our high. quality standards." 


Whatever your product, simple or intricate, it 
will pay you to consult with us. We have up-to-the- 


Heart of the Tape Re- 
corder mechanism is the 
zinc turntable above. Its 
8 niches are cast to a 
close tolerance; into 
them the magnetic re- 
cording heads fit without 
further machining. 


minute facilities for precision die casting of alumi- 
num and zinc, and a vast reservoir of experience. 
It's quite possible that we can show you the way 
to greatly increased production, lower unit costs 
—improved products, too. 


MT.VERNON 


DIE CASTING CORP. 


STAMFORD CONWwECTISTCUI 
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Design facts 
you should know 
"abóut'ALCOA 

aluminum and 
magnesium 


castings 


Latest process techniques and 
metallurgical advances in Alcoa foundries 
now make possible stronger, larger 


and more intricate castings 


4 on ALCOA SECTION 


Page ! of 4 Pages 


In 1953, over 1 million, 200 thousand net tons of primary 
aluminum were produced —an all-time high. While it is 
true that much of this metal was fabricated by newer 
processes, nearly 30 per cent, or 650 million pounds of 
that aluminum went into sand, die and permanent mold 
castings. Still more went into modifications of the basic 
processes— plaster, investment and centrifugal 

This is not surprising in view of new techniques which 
now make it possible for us to cast stronger and larger 
shapes of intricate configuration in Alcoa plants and 
foundries. Such shapes contribute significantly toward 
eliminating high-cost “bits and pieces’ construction. 
For example, we’re now casting, in sand (plaster cores), 
hydraulic elements and driving bells for heavy-duty 
torque converters used in oil well drilling rigs and ship 
propulsion; permanent mold casting 600-pound spindle 
bodies; and die casting entire automobile clutch housings. 

Metallurgical advances have been made as well. Highly 
stressed or cyclically loaded airframe sections often 
ruled out the use of castings. But, a new Alcoa-developed 
alloy, when used in the heat-treated condition, provides 
a higher yield strength and better elongation than any 
of the previous casting alloys. Parts with these improved 
mechanical properties, mass-produced to close toler- 
ances by the permanent mold process, should find ex 
tensive use in airframe structures. 

The following pages provide current information on 
what’s being done at Alcoa foundries with aluminum 
and magnesium castings and suggested tips on alloy 
selection and design. 
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The casting 


processes 
and their 


applications 


ALCOA PLASTER CASTINGS 


Smoother surfaces and greater dimensional accuracy can 
be achieved with plaster casting than with any of the 
three previous methods. Once limited to small parts, 


plaster casting is rapidly coming of age. Tolerances of 


plus or minus .005 inch per inch are not unusual. This 
process is particularly suited to making thin, intricate 
shapes possessing good mechanical properties. 

Parts such as these used in heavy-duty torque con- 
verters weigh up to 135 pounds and are nearly three 
feet in diameter. The intricate impeller blades, which 
must be smooth for even oil flow, are perfect in every 
detail as they leave the mold. Mold costs, though higher 
than for sand castings, are justified since simple cleanup 
and machining for fit are the only subsequent opera- 
tions necessary. 


ALCOA SAND CASTINGS 


Most versatile of the casting methods, sand casting is 
generally used to make large, intricate shapes. But small 
to medium-sized parts adaptable to high-speed molding 
equipment can be produced in large quantities at low 
cost. Dimensional tolerances can be held to plus or 
minus !$ inch. 

Because of aluminum's high thermal conductivity, 
temperatures on the surface of this cylinder head do not 
build up to damaging levels. As a result, fuel injection 
systems in diesel engines function better. Spark plugs 
in gas engines last longer. Exhaust valves last longer in 
both. Sand-cast aluminum cylinder heads weighing up 
to 650 pounds (for engines) with a 21'$-inch bore have 
been produced in our foundries. 





ah 


ALCOA DIE CASTINGS 


Alcoa is now producing die castings that vary in weight 
from a few ounces up to 20 pounds and more and 
measure up to 84 inches in length. Tolerances of .0015 
inch per inch are being maintained (and sections as thin 
as .045 inch). 

Part shown here is a heat pump component used in 
air conditioning compressor units. Cast in thinner 
sections than is possible in heavy metal, less subsequent 
machining is required. An added advantage is light 
weight — aluminum parts weigh about !; of their cast 
iron counterparts, and magnesium even less— reducing 
handling costs in production and shipping. 


ALCOA PERMANENT MOLD 
CASTINGS —Where great quantities of identical 
shapes are to be produced, permanent mold casting is 
frequently employed. Permanent mold castings have 
higher mechanical properties, better pressure tightness 
and greater uniformity than sand castings. Tolerances 
are good at plus or minus '& inch, plus .002 inch per 
inch. In some cases, '% inch in five feet has been achieved. 

These bearings are used on the roll necks of steel mills 
where the extreme pressures require a good bearing 
material. Measuring 20 inches high, 24 inches wide, 
these castings weigh 225 pounds each. Wall thickness is 
one inch. Even in permanent mold castings of this size, 
surfaces are smooth and clean, as cast. 


alloy 
selection 


Of the more than 35 Alcoa Aluminum and approx- 
imately 11 magnesium alloys used in the casting 
processes, there is one which will suit your needs 
particularly well. For example, there is A132, an AI-Si- 
Ni-Mg alloy. At high temperatures, particularly from 
500 to 600? F, it has excellent mechanical properties and 
a low coefficient of thermal expansion. Further, it has 
good machinability. For these reasons, it is often used 
for automotive and diesel pistons. 

Another is 214, an Al- Mg alloy. It has excellent re- 
sistance to corrosion and tarnish with good combinations 
of mechanical properties. Because it responds well to 
Alumilite* finishing, it frequently is employed in dairy 
and food -handling equipment, cooking utensils and 
similar applications. 

Magnesium alloys containing rare earths or thorium 
combine very light weight with good strength at elevated 
temperatures. The coefficient of expansion of the mag- 
nesium alloys is, however, approximately 14 higher than 
that of most aluminum alloys. 

Keep in mind that each aluminum and magnesium 
alloy possesses particular characteristics suited to certain 
jobs. There is a right alloy for high strength, good 
electrical and thermal conductivity, weldability, ma- 
chinability, castability. 


finishes 


Alcoa Aluminum and Magnesium Castings can be fin- 


ished by all possible methods . . . mechanical, chemical or 
electrochemical. Usually, however, magnesium castings 
are chemically treated in a simple chrome pickle. Both 
metals can be painted, but magnesium castings require 
a little better surface preparation. Electrochemical 
finishes can be applied, such as the Alcoa-developed 
Alumilite finish, which put a file-resistant surface on 
aluminum. 

Aluminum castings can be plated with any commercial 
metal — chromium, zinc, nickel, copper, brass, silver and 
gold. Electroplating often is justified from both a per- 
formance and cost standpoint 


*Trade Name of Aluminum Company of America 
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Design tips 


(Mi) ALCOA SECTION 


ee 
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Although each part you may consider as a casting will have 


problems inherent in it and it alone, there are a few rules that, 


when followed, are helpful in designing for any 


of the casting processes. For example: 


weight and often produces structural weaknesses 
caused by uneven shrinkage, leads to a weaker 
joint. Fillet radii of 


remember that excessive draft adds 


; inch. minimum are usually 
about right for die castings. Junctions can be 
made stronger by using ribs or webs. 


WALL THICKNESS —«here it is within the 
limits of your design, maintain equal wall thick- 
ness at joining sections to avoid internal stresses. 
These can and often do cause structural flaws. 


SECTION STRENGTH — thin, as-cast sections 
are stronger than larger sections machined to size. 
Within certain tolerance limits, they are cheaper. 
Alcoa castings are held to close tolerances and 
frequently require only nominal machining. 


DIMENSIONS — to keep pattern cost to a mini- 
mum as well as help maintain dimensional accu- 
racy, all dimensions which are in close proximity 
should, where possible, be designed to be cast 
either entirely in the cope side or the drag side 
of the mold 


Your next step 


Considerable savings can be effected simply by following 
the design tips mentioned here. But, actually, the more 
a designer can learn of foundry practice, the more aware 


he will be of ways and means of effecting savings in 
casting costs. A good way to do this is to write for a free 
copy of Alcoa’s book, Casting Alcoa Alloys. You can get 
yours simply by writing us on your company letterhead 
telling us your job function. 

In the meantime, if you have any specific questions 
see our catalog in 


PLANT 
ENGINEERING 
FILE 


or write for copy 


TOLERANCES — casting cost reflects directly 
tolerances specified. Tolerances should be as liberal 
as design requirements allow. In the case of die 
castings, they shouldn’t exceed plus or minus 
.015 inch. 


FOOLPROOFING- if your part issymmetrical, 
try where possible to design in an unsymmetrical 
surface such as a boss. This way, the foundry and 
machine shop will check the casting at the same 
places, and more important, subsequent machining 
operations will all be performed on the same sur- 
face. Thus, variations caused by inadvertent mis- 
alignment of the part during machining can be 
avoided. 


COST —of the casting as it comes from the mold 
must, of course, be right. Frequently, Alcoa engi- 
neers are able to suggest design modifications 
which make that cost lower. Moreover, the casting 
skill developed by Alcoa production teams over 66 
years ensures against high rejects, ensures that 
you will not have to operate a repair department 
for defective castings. 


At all Alcoa foundries— Bridgeport, Cleveland, 
Buffalo, Detroit or Vernon, California—and die 
casting plants at Chicago and Garwood, New 
Jersey, casting specialists will work closely with 
you in design and alloy selection. 


about aluminum or magnesium castings, there is an 
Alcoa sales engineer near you, ready to give you the 
answers. His office is listed under "Aluminum" in the 
classified section of your telephone directory. Whether 
you plan on buying Alcoa Aluminum or Magnesium 
Castings within the next week, month or year, don't 
hesitate to use his time and talents freely. That's his 
job. ALUMINUM COMPANY OF AMERICA, 1992-H Alcoa 
Building, Pittsburgh 19, Pennsylvania. 





How Morse equipment helps increase output 
of railroad tie renewal gangs 


and efficiency 


This complex machine helps railroads 
protect economically their prime asset, 
With Bed 
produced by Fairmont Railway 
Motors, Inc. 


smooth roadbeds. new Tie 
Scarifier 
one operator can dig a 
uniform tiebed ten feet long in a minute 
or less. This uniformity, aside from mak- 
ing the insertion of new ties easier, means 
even support for new ties after tamping, 


and insures mile after mile of level rail. 


The above illustration shows how 
Morse 
lends itself to tough design problems. 
Morse Roller Chain 
Flexible 


transmit power smoothly from the motor 


Power Transmission equipment 


Three Drives and 


two Morse Coupling Driveshaits 


to the three digging drums, and perform 


efficiently, despite shock loading and ab- 
rasive dust from the impacted ballast. 


Additional design advantages include: 
(1) increased drive center distance toler- 
ances, (2) automatic compensation for 
torsional deflexion and misalignment be- 
tween motor driveshaft and digging 
drums, (3) adaptability to the small lateral 


space available. 

Tough and precision-built, these Morse 
products give long, trouble-free service 
life. They require little maintenance, re- 
ducing machine downtime to a minimum. 


Let us show you how Morse products 
A Morse 


representative is always immediately avail- 


can aid in your machine designs. 


able to help you on your power trans- 


FOR 24 REASONS, MASTERS OF MECHANICAL. —— 


e. 


] STANDARD 


ROLLER CHAINS ROLLER CHAINS SPROCKETS 


1954 
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2 ». l2 SPRING-LOCK Å rouer mam 5 TAPER-LOCK 


SPROCKETS 


Write, 


information on the complete line of Morse 


mission needs. today, for more 


Power Transmission products. 


MORSE CHAIN COMPANY 
7601 Central Avenue 
DETROIT 10, MICHIGAN 
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Conquers Heat, Erosion and Corrosion. Stain- 
less steels containing nickel lengthen life ex- 
pectancy of various components used in severe 
service. For instance, Diesel engine turbocharger 
rotors. Some rotors operate at from 12,500 to 
21,000 r.p.m., and at temperatures upward of 
1000°F. The rotor comprises a slotted disc of 
chromium-nickel stainless steel, with inserted 
blades of the same material . . . to take the brunt 
of attack in converting heat into mechanical 
power. Type “19-9” stainless, containing molyb- 
denum and tungsten additions, is used to make 
sure of high tensile strength and low creep at the 
high temperatures encountered. And a some- 
what similar austenitic chromium-nickel stain- 
less steel... 18-8-S-Mo ... is used for turbine 
nozzle blades 


STAI N LESS PROVIDES THE ANSWERS... 


OON 0. — —— . .. 


Thousands of designers and engineers have found aus- 
tenitic chromium-nickel stainless steels to be the key 
to new high standards of product performance and 
minimum operating costs. You, too, may find that a 
stainless steel containing nickel will help solve your 
metal problem. 


1. At Elevated Temperatures 


Stainless steels of this type possess the two essential 
qualities for successful use at elevated temperatures. 
By virtue of the chromium content, and assisted by the 
nickel content, they have outstanding resistance to scal- 
ing and oxidation. The nickel content also results in 
high creep strength and stress-to-rupture properties. 
Combined, these properties permit use of chromium- 
nickel stainless even in thin sections required for light- 
weight design. 


2. At Sub-Zero Temperatures 


Experience has shown that ur.alloyed steels become 
embrittled rapidly as temperature is lowered below 
normal. Nickel is by far the best alloying element to 
prevent brittleness. At sub-zero temperatures, chro- 
mium-nickel stainless steels provide unsurpassed im- 
pact values. These steels retain such a high level of 
toughness that they are known to be useful at tempera- 
tures as low as —400°F. and possibly even lower. 


3. Under Corrosive Conditions 


Selection of exactly the right alloy for your specific 
needs may be made from some thirty alloy steels quali- 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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fied to carry the family name “Stainless.” By virtue of 
their strength and resistance to attack by chemicals 
and atmospheres over a wide range of concentrations 
and temperatures, these austenitic chromium-nickel 
steels assure not only longer life of the equipment and 
purity of product, but also permit decrease of bulk 
and deadweight without sacrificing safety. 


4. Where Erosion Is A Problem 


Chromium-nickel stainless offers the utmost in re- 
sistance to erosion and cavitation. By cold working, it 
is possible to increase the tensile strength to as much 
as 300,000 psi. When subjected to erosion, the erosive 
media work hardens the surface and, correspondingly, 
curbs the attack. This resistance to erosion combined 
with corrosion resistance results in prolonged life for 
equipment made from the chromium-nickel stainless 
steels. 


è 


5. Use Stainless To Meet Complex Requirements 


Utilize the unique combination of properties pro- 
vided by chromium-nickel stainless steels when design- 
ing new products or improving old ones. You can draw, 
spin, forge, weld, solder, punch, shear or bend chro- 
mium-nickel stainless steels. Leading steel companies 
produce these austenitic alloys in 
all commercial forms. A list of 
sources of supply will be furnished 
on request 


67 WALL STREET 
NEW YORK 5, N. Y. 
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5 - Waldes Trvarc rings replace old-fashioned fasteners . . . save 


assembly time...end scrap loss 


This is the Monroe Calculator 


...precision-engineered business machine made even more 
eíficient, and less costly to manufacture through the use of 
Waldes Truarc Retaining Rings. 


Electric Motor Governor 


Old Way. Collector Disc as- 
sembly was formerly riveted, 
requiring skilled labor. Riv- 


Truarc Way. Truarc Ring 
(series 5100) replaces rivets, 
saves labor, material...im- 
proves Collector action. Col. 
lector Disc is easily replaced. 


eted Collector Disc could not 
be removed in the field. 


Monroe Calculating Machine Company, Orange, 
N. J. uses various types and sizes of Waldes Truarc 
Retaining Rings. Use of Truarc has helped eliminate 
scrap losses, saved on material and labor, and resulted 
in increased operating and servicing efficiency of the 
product. Monroe plans to use Truarc Rings for every 
possible fastening operation on their entire linc! 

You, too, can save money with Truarc Rings. Wher- 


SEND FOR NEW CATALOG à 


5 TRUARE | 


j 
f 
"— 
REG. U. S. PAT. OFF. E 


3 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED OY ONE OR HORE OF THE FOLLOWING 


Mx 


.. increase operating efficiency 


Se ee 


Multiplier Dial Assembly 


Truarc Way. Two-piece as- 
sembly is held together by 
one Truarc Ring (series 5108). 
Rejects: practically zero. 


bly was spun together. Spin- 
ning operation was costly, re- 
sulted in high scrap loss. 


Intermediate Gear Shaft 


Old Way. Washer riveted 
on end of assembly for zon- 
ing control. Costly, trouble- 
some, hard to obtain critical 
zoning required. 


Truare Way. Truarc E-Ring 
(series 5133) cuts assembly 
time, virtually eliminates re- 
jects and final assembly and 
zoning problems. 


ever you use machined shoulders, bolts, snap rings, 
cotter pins, there’s a Waldes Truarc Retaining Ring 
designed to do a better, more economical job. Waldes 
Truarc Rings are precision-engineered...quick and 
easy to assemble and disassemble. 

Find out what Waldes Truarc Retaining Rings can 
do for you. Send your blueprints to Waldes Truarc 
Engineers for individual attention, without obligation. 


For precision internal grooving and undercutting ... Waides Truarc Grooving Tool! 


PNosé | 
Waldes Kohinoor, inc., 47-16 Austel Pi., L. I.C. 1, N.Y. 
Please send me the new Waldes Truarc Retaining 
Ring catalog. 
(Please print) 


U. $. PATENTS: 2.302.047; 21.382.940. 21.416.852. 2.420.021: 2.420.341: 2.430.709: 2.441.846; 2.495.109: 


2.463.300; 2.483.303; 2.407.002: 2.407.009: 2.491.306, 2.509.081 AND OTHER PATENTS PERDING 
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TYPE VS, CLASS 2 GYROL FLUID DRIVE 


Phantom view of driving and driven members.—> 


4 


Fluid Drive 


is reversible while 


American Blower's new, class 2, adjustable-speed 


fluid drive offers unlimited application possibilities! 


e" member of the American Blower Gv¥rol Fluid Drive line, this 
versatile unit can be reversed while in motion—at any variable oper- 
ating speed—by merely reversing the direction of rotation of the motor! 


You'll find many other big advantages in this compact, self-contained 
unit for shockless, adjustable-speed control of fans, blowers, centrifugal 
pumps and compressors—and a wide variety of other industrial uses! 
Check the features of this new Gvrol Fluid Drive and see if it can be 
used in your own plant. It’s a safe bet you will find several money- 
saving applications! 


Get complete information about the American Blower Class 2, Ad- 


justable-Speed Gyrol Fluid Drive from your nearest American Blower 


ranch Office. Or write us direct, Dept. 180-7, for your free copy of 
Bulletins 9419 and 9519. Do it, today! 


in motion! 


FEATURES 


Can be reversed while in motion 
by reversing motor 


€ Speed range 5-1 
€ Across-the-line starting on many 


applications 


Motor can reach full speed be- 
fore engaging load 


€ A compact, self-contained unit 


€ Trigger-action response—adijust- 


avle speed 
Speed may be controlled manu- 
ally or automatically 


Six sizes, 7⁄2 thru 800 hp— 
speeds up to 1800 rpm 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN * CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


uu AMERICAN ia: BLOWER db 


Serving home and industry: NMERICAMSTANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE © DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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“We've got an economy drive going 


“Wow! Am I glad to get off my feet. Those cement 
floors at the exhibit hall were killing me! 

"Glad to have yóu stop by. Let's just relax for 
awhile. v. 

"While we're sitting here, Roy, tell me some- 
thing. I heard vou talking about cutting costs with 
that fellow from the automobile plant. We've got 
an economy drive going and I'd like some more 
ammunition. For example: Wolverine Trufin*— 
why is that so economical?” 

“Trufin is a natural for cutting costs. One- piece 
construction gives you ;nore heat transfer area in 
less space. Re tubing with Trufin saves the cost of 
new equipment, boosts output. 

“It sounds be tter all the time, Roy. Keep going.” 

"Well we've got the W olverine Spun E ind 
Processt. We take a le 'ngth of plain tube and, in 
one simple operation, fabricate it into the shape 
vou need. Spinning can eliminate such operations as 
dee ep drawing, swaging. machining and assembly." 

That can save us plenty of time.’ 

"Sure, Bill. You're an engineer— you' ve got to 
look at it that way. And vou, Jim,— you're a P.A. 


PLANTS IN DETROIT, 


EXPORT DEPARTMENT 
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MICHIGAN, AND DECATUR, 


2... 


You've got to consider convenience. You'll be 
interested in knowing that Wolverine produces 
tubing of copper (and its alloys), aluminum, and 
electric-welded steel—prime surface or finned. 
Then, too, we can give you production-line pack- 
aging—safe delivery, easy to handle, easy to store 
shipme nts. Remember too, Bill, that you can g et 


technical help from our Field Engineering Service 


DON’T FORGET: Only Tubemanship can his 
such a sparkling economy story as this. You can 
get full information from our General Products 
Catalog. Just write. WOLVERINE TUBE. Divi- 
sion of Calumet & Hecla. Inc., 14729 Central 
Avenue, Detroit 9, Michigan. 

Wolverine Trefin and ihe Wolverine Spun End Process 


available in Canada through the Unifin Tube Co., 
London, Ontario 


f ^ PATENTED PROCE RE v 


* REGISTERED U.S. PATENT OFFICE 


WOLVERINE TUBE 


DIVISION OF CALUMET & MECLA, IN^, 


ALABAMA. SALES OFFICES IN PRINCIPAL CITIES, 


13 EAST 40TH STREET, NEW YORK 16, NEW YORK 





Welding operation required in two- 
piece construction was eliminated by 
cold heading bolt in one piece. 


A manufacturer of power lawn mowers uses a bent eyebolt 
as a mounting brace to adjust the cutting height of the mower 
blades. The bolt was formerly produced by welding an eye 
forging to a bolt made on a screw machine... and then 
bending into the shape needed. National was asked how 
this bolt could be produced faster and at lower cost. 

National’s “Special Products Service” came up with a 
method of producing the bolt in one piece by cold heading 
and roll threading. In this way, the welding operation was 
eliminated and the manufacturer realized a lower unit cost. 
Thanks to National's wide range of cold heading equipment 
and specialized know-how . .. the same type of economy 
can be offered you. 


Roll threading permitted faster 
production at lower cost. 


Bring your "Special" problems to National 


Do you have a fastener or a small part problem 
that can be solved by National’s “Special Products 
Service"? Our representative will be glad to discuss 
your needs. Write for free copy of National’s 
“Special” fastener booklet. 


REPRESENTATIVES IN: 


Chicago Kansas City, Mo. Philadelphia 
Cincinnati Lansing Rochester 
Denver Milwaukee San Francisco 
Detroit Minneapolis Seattle 
Indianapolis New York $t. Lovis 


THE NATIONAL SCREW & MFG. COMPANY 
Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 22, Cal. 
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| ational 


€t 
fib dier. Fasteners £ f Hodell Chains Chester Hoists 
i 


Product Enginccring August, 1954 





RMA OO, 


CLO 


m — a 


Bd 
a 
[ 


» "lubrication fi 


tting” that O 


ut-thinks a man.-- 


ALEMITE 


Accumeter 


The low-cost, simple way for you to design 
fool-proof, automatic lubrication into a machine 
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with many small bearings 


Many small bearings on a compact, high- 
speed machine. You know that proper, 
exact lubrication is essential, but you 
also know how crowded the bearings will 
be. You know that they will be difficult 
or impossible to reach with grease gun 
or oil can and that some of them will be 
missed — and the shutdown time for lu- 
brication will be costly. 

The answer? Alemite Accumeter, the 
valve that never forgets. This tiny, accu- 
rate, and very simple valve automatically 


while the machine is in operation! Time, 
maintenance and production costs drop 
—output soars! That's the reason that bet- 
ter than 95% of all major plants buying 
machine tools specify centralized lubrica- 
tion. 

Alemite Accumeter Systems are sim- 
ple and economical to design into any 
machine—and there is a system perfect 
for any machine lubrication problem. 
Find out about these automatic systems 
now. See for yourself the savings and ef- 


meters an exact amount of lubricant to 
the bearing, at exactly the right time, 
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ficiency they bring to your designs and 
youtoo will specify automatic Accumeter, 
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tS 


Tor Swive ™ 
p offers all these advantages! 


€ Eliminates shutdown time for lubrication, 
Adds productive time to machine output 


€ Seals completely against dirt, grit, water 
all the way from "Barrel-to bearing” 


005 cubi f © Prevents bearing troubles due to neglect or use of wrong lubricant 


€ Services all bearings—including those inaccessible 
or dangerous—in one operation 


€ Avoids work spoilage and bearing 
repairs due to over-lubrication 


factory tested — field proved | Free uc». Accumeter Catalogue 
Exhaustive, in-the-field tests show no appreciable varia- | ALEMITE, DEPT. T-84 
tion in the amount of lubricant discharged after 73,312 | 
lubrication cycles—equal to 122 YEARS of twice-a-day | 


service! 


ALEMITE 


REG. U. S. PaT, OFF. 


1850 Diversey Parkway, Chicago 14, Illinois 
Please send me my free copy of the Alemite Accumeter Catalogue 
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SPIROL PIN's strength and radial tension improve 
two locks for American Hardware! 


| 


i New Corbin "Defender" lockset has latchbolt 2 Three interchangeable cylinders make the revolutionary new Corbin "Adapta-Lock" adjust- 
designed around hidden Spirol pin fastening. Pin able to six different thicknesses of wood or metal. Headed Spirol pins hold any of the cylinder 
holds in place with only 1/16" engaged at each plugs firmly in barrel, yet allow eosy adjustment to 3 positions. Spirol pins were substituted for 
end. Bolt tail rides on exposed 1/8” center por- solid pins when tests on models proved that their unique coil construction not only locked them 
tion of pin. Spirol's radial tension locks pin in securely into the cam, but also gave them greater shear strength. Even at maximum depth 
place, prevents it riding into track of plunger bolt. where pins project only 9/32” into cylinder, Spirol pins hold rigid, assure perfect tumbler contacts. 


The strength and tension characteristics of Spirol pins, 

which enabled American Hardware engineers to improve When compressed by insertion, Spiro! pins 
the design and performance of these locks, are only two of exert even radial pressure, develop no 
the many qualities that recommend Spirol pins to engi- weak “hinge” lines. "Live" action keeps 
neers. Controllable tension and shear strength allow these pis es ety in hole, mahis cen 
pins to meet a wide range of specifications. Since reaming 
and riveting operations are eliminated, the pins reduce 
cost, speed production. Standard Spirol pins are made 
from heat-treated strip steel in sizes ranging from 1/32” to 


1/2” diameters, 1/8” to 4” lengths. Special materials and 
sizes available to your specifications. Write for literature PIR L PIN 
and free sample Spirol pins. 


U. S. and Foreign Patents Pending 


dependable in fastening fragile plastic or 
heavy metal parts. 


E. M. COMPANY @ 76 SCHOOL STREET è DANIELSON, CONN. 
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Finding the right wire cloth to fit prec.sely the job 
it has to do in your product means more than the 
right type and size of wire, or mesh, or type of 
weave. It must be right metallurgically—to fit into 
your fabrication processing. It must be right chemi- 
cally—to fit, or combat, product-in-use conditions. 
If it is Reynolds wire cloth it will be right—pre- 
cision processed to your specifications. Details in 
Sweet's Product Design File... or consult Reynolds 
Engineers without cost or obligation. 


REYNOLDS WIRE DIVISION, nationat-stanoaro co., Box 200, DIXON, ILL. 


ATHENIA STEEL...Clifton, N. J. v Flat, Hign Carben, Celd Rolled Spring Steel 
NATIONAL-STANDARD... Niles, Mich. Tire Wire, Fabricated Braids and Tape 
WAGNER LITHO MACHINERY. Jersey City, N.J. Metal Decorating Equipment 
WORCESTER WIRE WORKS... Worcester, Mass....Round and Shaped Stee! Wire, Small Sizes 


Divisions of National-Standard Co. 
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i = T Individually Designed 

Pulpit type power uni T 

provides full visibility, 4 to Meet SPECIFIC Satelite 
i} -—MuÉ—— 


easy accessibility 


ICKER$. 


Couscdore Gud t- 


Compact power unit show- | zi È 
ing gasket-mounted valves. U Ai E 


DEPENDABLE PERFORMANCE 


pLIFY DESIGN 
Portable power unit for IMPROVE AND a 


testing pumps. REDUCE INSTALLATION 
COST AND TIME 


EASIER SERVICING 
BETTER APPEARANCE 


Vickers engineers approach the design of a custom- 
built hydraulic power unit from the standpoint of 
the customer's INDIVIDUAL needs. The sole objec- 
tive is to meet HIS requirements with the best 
hydraulic “package”. This assures the most compact, 

à efficient and convenient hydraulic equipment for 
| the particular machine. 
Power unit with gasoline i s 


engine as prime mover. ¢ r Ll. La! A Vickers Hydraulic Power Unit «ncludes all 
$ ' ST | necessary pumps, valves, intermediate piping, 
oil reservoir, motors, controls, etc., as well as all 
hydraulic accessories (oil filters, air cleaners, 
oil level gauges, fittings, etc.). Hydraulic connections 
can be grouped in a convenient manifold. 


In addition to the advantages mentioned above, 
each Unit is pretested at the factory and ready for 
immediate operation. Vickers undivided responsi- 
bility for the entire hydraulic control system is also 
an important feature to both the machine builder 
and his customer. Write for Bulletin 52-45. 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1454 OAKMAN BLVD. * DETROIT 32, MICH. 


Application Engineering Offices: * ATLANTA «+ CHICAGO AREA 
(Brookfield) + CINCINNATI « CLEVELAND + DETROIT + HOUSTON 
LOS ANGELES AREA (El Segundo) + NEW YORK AREA (Summit, N.J.) 
PHILADELPHIA AREA (Media) + PITTSBURGH AREA (Mt. Lebanon) 
ROCHESTER + ROCKFORD + SAN FRANCISCO AREA (Berkeley) 


SEATTLE + TULSA + WASHINGTON + WORCESTER 
Power unit for hydraulic control 


of electric furnace. 
6837 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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BCA 5200 and 5300 
SERIES BEARINGS 


can carry any combination 
of radial and thrust loads 


These BCA double row bearings are of the 
Angular Contact, Maximum Capacity Type. 
The maximum load-carrying capacity is the 
result of the larger ball size in BCA design. 


The vertex of the contact angle, between the 
balls and the raceways, falls within the bear- 
ing. This construction insures enough flexibility 
to compensate for mounting inaccuracies with- 
out sacrificing the rigidity required in many 
double row bearing applications. 


BCA 5200 and 5300 Series Bearings can be 
furnished with shields and lock ring groove. 
Before specifying these added features, con- 
sult the BCA Engineering Department. 


Complete data on these bearings is included 
among the valuable information in the BCA 
Engineering Handbook, which is available 
to chief engineers without charge. Write on 
your official stationery. 


BEARINGS COMPANY OF AMERICA 


DIVISION OF FEDERAL-MOGUL CORP. 
LANCASTER + PENNSYLVANIA 


RADIAL, THRUST, ANGULAR-CONTACT BALL BEARINGS 
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WHATEVER YOUR ROLLER 
BEARING APPLICATION 


pecity BOWE 


Earthmovers, jet turbine engines, 
rolling mill equipment, truck axles— 
you name it! Bower builds a com- 
plete line of tapered, straight and 
journal roller bearings including a 
size and type to fit your product. 
What’s more, these dependable 
bearings have proved themselves in 
virtually every conceivable type of 
application. Their built-in quality, 
skillful engineering and advanced 
design features provide such im- 
portant bearing advantages as 
reduced wear, longer life and lower 
maintenance requirements. Let a 
Bower engineer give you full details 
on the complete Bower line. 
BOWER ROLLER BEARING COMPANY 
DETROIT 14, MICHIGAN 


A COMPLETE LINE OF TAPERED, STRAI 


BOWER TAPERED ROLLER BEARINGS 
INCORPORATE ADVANCED SPHER-O- 
HONED DESIGN! Spherically gener- 
ated roll heads and higher flange with 
larger, two-zone contact area reduce 
wear, improve roller alignment and 
virtually eliminate “end play.” This 
helps hold adjustment and pre-load 
longer and better. Larger oil groove 
provides positive lubrication. 


BOWER STRAIGHT ROLLER BEARINGS 
ARE BUILT TO CARRY MAXIMUM 
LOADS! Integral two-lip race in- 
creases rigidity—keeps rollers in 
proper alignment at all times. Steel 
cage allows free movement of rollers 
between races during normal oper- 
ation. High-grade alloy-steel rollers 


and races are precision-ground for 
quieter, smoother operation. 


HT AND JOURNAL 


ROLLER BEARINGS 


for every field of transportation and TI 


BEA REN GS 
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THREE CORK FACINGS replaced eight other friction surfaces in this redesigned wet clutch. Performance was quieter, 
smoother. And service calls, due to clutch-plates, were eliminated —the cork facings last the life of the appliance. 


CORK CLUTCH FACINGS: 


dependable performance at low cost 


Want to lower your costs and get consistently dependable 


clutch performance as well? Many manufacturers are 
finding that it pays to investigate the unique advantages 
of cork-compounded friction materials. 

Cork’s unusually high coefficient of friction normally 
makes it possible to use fewer or smaller plates in a wet 
clutch—or to reduce engagement pressures—and still 
maintain the desired torque capacity. And cork’s resilience 
allows it to conform to opposing plates—makes surface 
finishing unnecessary. 

Cork also lowers costs by giving more dependable per- 
formance. For example, a switch to cork facings enabled 
one appliance maker to virtually eliminate service calls 
due to faulty clutch operation. As first designed, this 
clutch used eight friction surfaces and required a half- 
hour run-in plus an oil drain-refill operation before instal- 


lation. Even with this precaution, metal particles continue 
to damage gears and facings and cause clutches to fail 

By changing to cork facings, with their high torque 
capacity, the manufacturer reduced the number of friction 
surfaces from eight to three. Pre-installation run-ins are no 
longer necessary. In addition, the resilient cork surfaces 
give smoother, quieter operation. Best of all, the clutch 
facings now last the life of the appliance, eliminating an- 
noying and expensive field maintenance. 

Whatever your application—appliance, automotive, 
business machine, or industrial equipment, there’s a good 
chance that cork’s low-cost, dependable performance can 
help you. We'll be glad to help you choose the most 
efficient cork facing for your use. Write Arm- 
strong Cork Company, Industrial Division, 7208 
Irvin Street, Lancaster, Pennsylvania. 


ARMSTRONG’S FRICTION MATERIALS 
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18): AcksTONE'S Full-Automatic Washer with the new flexible 
cycle is a distinct improvement over previous types. Today's 
housewife knows new leisure because of Blackstone's advanced 
engineering and design. For instance, the three parts shown 
here are Parker Die Castings. Costs are lowered since machin- 
ing is virtually eliminated. Weight has been reduced without 
loss of strength. Parker Die Castings are in use in nearly every 
industry —cast to exacting alloy and design specifications 

by experienced Parker craftsmen. Call on Parker en- 

gineers the next time you need die castings. Each 

of us will profit. 
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FLEXIBLE 
STEEL 


COUPLINGS 
ROLLER CHABELCO DETACHABLE peace 
CHAIN AND CHAIN AND 


CHAIN AND SELF-ALIGNING 
ATTACHMENTS ATTACHMENTS ATTACHMENTS ROLLER 


BEARINGS 


For any cost-reduction or product-improvement program that 
involves the movement of material through a machine, there 
is a size and type of Chain Belt Chain and Attachment that can 
help you. From the complete line, your Chain Belt District CHAIN BELT COMPANY 
Sales Engineer will be happy to assist you in your drive or 


" : 1 ive 4715 W. Greenfield Ave., 
conveyor chain, sprockets, flexible couplings and self-aligning Milwaukee 1, Wis. 


roller bearing selections. He has a broad background of 
experience in conveying and power transmission .. . can 
help you cut your “carrying” charges! Call your Chain Belt 
Sales Engineer or mail the coupon today. 


I am designing a 


O Send literature on: [] TableTop; [7 Roller Chains; 


O Chabelco Chains; C) Detachable Chains; C) Couplings; 
$ the one best chain <3 besten D ipcocie, 


DJ Have my Chain Belt Man call. 
for each service ——— 


Company...... 
CHAI i BELT Address 


District Sales Offices in all Principal Cities c Oo M FP A M Y 


Lem m9  — — e À t] e €  "À 


Product Engineering — August, 1954 





one or tHe WORLD'S TALLEST 
TELEVISION TOWERS 


RESTS ON 50 TONS OF SHELBY TUBING 


ra 
E 


e Rising high in the air, atop eastern Pennsyl- 
vania's Blue Mountain, is one of the tallest televi- 
sion towers in the world—the 1,036-foot transmis- 
sion tower of Station WHUM-TV, Channel 61, 
Reading. 

From its tapered base to approximately half way 
up—about 500 feet—the tower is constructed of 25- 
foot sections of 4-inch O.D. Shelby Seamless Me- 
chanical Tubing—50 tons of it—- fabricated by Stain- 
less, Inc., North Wales, Pa. 

Higher than the famous Eiffel Tower in Paris, 
the gigantic structure tapers down to a remarkably 
small triangular steel and concrete base, the three 
supporting sections of Shelby Tubing sloping into 
their concrete anchor, which is sunk 25 feet in the 
ground. The tremendous tower coupled with up-to- 
date television procedures makes Station WHUM- 
TV one of the most powerful television stations in 
the world. 

This is the type of application in which Shelby 
Seamless Tubing excels. Produced to exacting 
standards, it provides the very high uniformity of 
strength, end dependability that only seamless 
tubing can give. 

Shelby Seamless is available in a complete range 
of diameters, wall thicknesses, and analyses to meet 
the most exacting requirements. Feel free to call on 
our engineers at any time. They are here to help 
you apply U-S-S Shelby to your specifications. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, 
PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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THE TOWER WAS ERECTED in 25-foot sections—each TRANSMISSION TOWER, Station WHUM-TV Reading. Steel guy 

section alternately painted red and white. In an wires, 1!4 inch dia., are attached to the tower at consecutive 

average 8-hour work day, the crew completed 175-foot levels, and are anchored in concrete 400 feet and 800 

| ten sections. feet from the structure in all directions. Aircraft warning 
lights are also located at 175-foot levels. 


U-S-S SHELBY SEAMLESS MECHANICAL TUBING 
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CHERRY RIVET CO. INCREASED PRODUCTION, 


CUT COSTS WITH SPEED-TROLS 


Sterling Speed-Trols are aiding in faster, more economical production of our 
patented Cherry Blind Rivet, reports Mr. Milo Ketchum, Chief Engineer 
of Cherry Rivet Company, Los Angeles. Speed-Trols were selected to drive 
our specially designed automatic upsetting machines because of their accu- 
rate speed selection, positive pulley adjustment, compactness, smooth, quiet 
operation. We have used Speed-Trols for over five years without one bit of 


repair cost. 


Speed-Trol...Variable Speed at its Best 


OUTSTANDING FEATURES: 


A Single, Compact Power Unit containing motor, variable 
speed transmission, with or without integral speed reducer— 
Effective Cooling Systems with direct-through ventila- 
tion, dual or internal cooling—Positive Pulley Adjustment 
for infinite speed variation, accurate speed selection and 
regulation—Fingertip Control of Speed with standard or 
remote controls—Specially Designed V-Belt for heavy 
duty, long life —Protected Designs, drip-proof, splash-proof, 


totally enclosed—Rugged Construction for continuous 
duty, permanent bearing alignment—Streamlined for easy 
cleaning, better appearance—Interchangeable Mounting 
Dimensions between constant and variable speed drives— 
Versatile Mounting for any position—Smooth, Quiet 
Operation through dynamic balancing; Herringbone Rotor; 
pre-lubricated, double shielded ball bearings—Low Installa- 
tion Cost due to compact design, versatile mounting, inter- 
changeable mounting dimensions. 


There is a Sterling Electric Power Drive to Meet Virtually Every Requirement 


Sterling Slo-Speed Electric Power Drives —for geared low speed at its best 


Sterling Klosd and Klosd-Tite Motors—for constant normal speed at its best 


20-PAGE ILLUSTRATED CATALOG 
... Sterling Speed-Trol, Slo- 
Speed, Klosd and Klosd-Tite 
Electric Power Drives. Write 
for catalog H-431. 


TERLIN 


Plants: New York City 51 € Chicago 35 € Los Angeles 22 € Hamilton, Canada € Santiago, Chile 


ELECTRIC 
MOTORS 


Offices and distributors in all principal cities 





Here’s Enduro Stainless Steel Quality for only 9% more cost 


That’s the experience of the Guardian Locker 
Division of The Flxible Company, Millersburg, 
Ohio. They’re making and selling public rental 
lockers. They use ENDURO Stainless Steel for all 
exterior sections, and for interior bottom sections 
—at the place where wear is heaviest. They're mak- 
ing coin receivers and lock parts of ENDURO, too. 


Cost is only 9% more than it would be for tbe same 
locker made of plain carbon steel, painted. Revenue 
increases from the stainless steel lockers are re- 
ported to range from 15% to 40%. 


Women particularly are attracted by the bright, 
clean-looking ENDURO finish. It has a psycho- 
logical "sell". And, ENDURO naturally is easier 
to maintain. Easy to keep clean and bright look- 


ing. ENDURO will not tarnish. It resists abrasion 
and denting. It has no applied surface to chip, 
peel, or wear away. It lasts long. It is easy to 
fabricate. 

Here's more proof that ENDURO brightwork sells. 
That it appeals to everyone. It can do the same 
for your products. Republic metallurgists will 
help you apply ENDURO's "bonus benefits" to 
step up interest and sales power... efficiently 
and economically. Just write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division «+ Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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High speed spindle gets greater accuracy with 
TIMKEN’ bearings in new semi-flexible mounting 


EGARDLESS of varying condi- 
tions of speed, temperature 
and loading, the high-speed spindle 
on the Reed-Prentice Corporation’s 
16” tool room lathe retains extreme 
accuracy. The reason: The spindle 
is mounted on Timken* tapered 
roller bearings in a new semi-flex- 
ible mounting. This application 
was found so successful on the 16" 
lathe that it is now being adopted 
for Reed-Prentice's 20" lathe. 


In this semi-flexible mounting, 
the innermost of the two front spin- 
dle bearings is mounted in a cup 
carrier. One end of the carrier has 


a slight radial clearance in the hous- 
ing while the other end has a tight 
fit. The clearance between carrier 
and housing permits radial expan- 
sion without excessive preloading 
of the bearing. As a result, from the 
beginning to the end of every job, 
uniformly high spindle precision 
is maintained. 


Timken precision bearings are 
especially designed for spindle ap- 
plications. Their tapered construc- 
tion lets them take radial and thrust 
loads in any combination, holds 
spindle rigid, permits pre-loading 


How the REED- PRENTICE CORPORATION mounts the 
spindle of its 16" tool room lathe (it can also be used 
as a seagoing lathe) on Timken bearings in a semi- 
flexible mounting to insure accuracy under varying 
conditions of speed, temperature and loading. 


to any desired degree to prevent 
chatter. 


Next time you buy or build a ma- 
chine tool, make sure it's Timken 
bearing equipped. Timken bear- 
ings practically eliminate friction, 
give longer life with less mainte- 
nance. Always look for the trade- 
mark “Timken” stamped on every 
bearing. The Timken Roller Bear- 
ing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. 
Cable address: "TIMROSCO". 


T bis symbol om a product means 
sts bearings are tbe best, 








MAGNIFYING GLASS INSPECTION OF EVERY ROLLER! 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL < ` NOT JUST A ROLLER 
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THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


AND THRUST 


Every one of the over one 
billion Timken bearing 
rollers produced every 
year is inspected with 
powerful magnifying 
glasses to detect surface 
flaws. It’s just one example 
of how the Timken Com- 
pany insures uniform high 
quality 


LOADS OR ANY COMBINATION 





A cross-section view of 
this camshaft shows an 


Automatic Flame-Hardening aa 


Boosts Production 300% 


Using an automatic oxy-acetylene flame-hardening machine, a leading 


manufacturer of trucks and marine equipment increased the production of 
flame-hardened gears, bearings, and camshafts 300 per cent. Parts are flame- 
hardened on as many as 22 different surfaces in fast, simple operations. 

The flame-hardening process produces wear-resistant surfaces on large and 


small sections without heating the entire part . . . Distortion is at a minimum, 


and case depth is easily and accurately controlled. Flame-hardening is fast and 


relatively simple compared with other methods of hardening metal such as 


nitriding and carburizing. Low cost, portable flame-hardening equipment is 
available for the majority of applications. 
Your local LINDE representative will be glad to show you how to produce 


machine parts with a tough, ductile interior and a hard, wear-resistant surface. 


Start saving now, call him for more information on flame-hardening 


LINDE AIR PRODUCTS COMPANY 
Trade-Mark 
A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street. [IT New York 17, N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY 


Division of Union Carbide Canada Limited, Toronto Linde a registered trade-mark of Union Carbide and Carbon Corporation. 
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AUTOMOTIVE HYDRAULIC 
WINDOW LIFT LIMES 
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REMARKS do you have a 


HUI tubing design that won't jell 

IN -- or a fabrication kink you 

| can't untangle? Whatever your 

| tubing headache, why not turn 

| it over to our engineering 
experts. They offer you years 

of problem-solving experience, 

plus the added bonus of 

II Bundyweld, the only tubing 

Nl double-walled from a single 

Strip (see below). 


| 
| WRITE today for catalog or 














— 


| = — developing your SUDPERQMAOQOKCET 
| tubing ideas. 
| n PUSHCART FRAME 


y BUNDY TUBING COMPANY 
DETRCIT 14, MICHIGAN 





WHY BUNDYWELD BETTER TUBING 





IS 



















Bundyweld starts 
as a single strip 
of copper-coated 
steel. Then it's... 


continuously rolled 
twice around later- 
ally into a tube of 
uniform thickness, 





and passed through 
a furnace. Copper 
coating fuses with 
steel. Result 


D Bundyweld, double 
! walled and brazed 
through 360° of wall 
^ contact 































Leakproof Lightweight 
High thermal conductivity Machines easily 
High bursting point Takes plastic coating 
® High endurance limit Takes plating 
Extra-strong Bright and clean 
DOUBLE-WALLED FROM A SINGLE STRIP Shock-resistant No inside bead 
Ductile Uniform I.D., O.D. 


Bundy Tubing Distributors and Representatives: Bridgeport, Conn.: Korhumel Steel & Aluminum Co., 117 E. Washington St. € Cambridge 42, Mass.: Austin-Hastings Co., inc, 226 Binney St. 
Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg. è Chicago 32, Iil: Lapham-Hickey Co., 3333 W. 47th Place è Elizabeth, New Jersey: A.B. Murray Co., 
Inc., Post Office Box 476 ^ Los Angeles 58, Calif.: Tubesales, 5400 Alcoa Ave. . Philadelphia 3, Femme Rutan & Co, 1717 Sansom St. . San Francisco 10, Calif: Pacific 
Metals Co, Ltd, 3100 19th St. . Seattle 4, Wash: Eagle Metals Co., 4755 First Ave., South Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 181 Fleet St. E. 
Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 
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Some typical parts 
produced from 
HAYNES alloys 


Custom Tailored to cut maintenance costs 


Alloys for Every Wear Condition 
Shaped to Your Specifications 


Haynes alloys are available in a wide range of prop- 
erties. They can be supplied as castings, forgings, 
stampings, or fabricated parts finished to close toler- 
ances and with a mirror-like finish where required. 

Some Haynes alloys are extremely hard—to resist 
severe abrasion. Some are tough and ductile, designed 
for use where mechanical shock or repeated stress cause 


ordinary metal parts to crack and splinter. Some resist 


— 
umts 


E. n 


JAYNES) 


TRADE-MARK 


4412.2. w £s f 


€€999*9*92*»99*99992929 


Chicago - 


the corrosive action of acids, alkalies, and molten metals. 
Erosion from steam or liquids, the softening effects of 
high-temperatures, seizing and galling from metal to 
metal contact, are other severe conditions that can be 
effectively controlled through the use of HAYNES alloys. 
Send us a blueprint of one of your wearing parts and 
tell us about the conditions under which the part must 
operate. We are sure we can supply you with a HAYNES 
alloy part “custom tailored” to solve your problem. 


“Haynes” is a registered trade-mark of 


Union Carbide and Carbon Corporation. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide ana Carbon Corporation 


UCE] 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Cleveland - Detroit - Houston * Los Angeles - New York + San Francisco + Tulsa 


Product Engineering — August, 1954 





Once more the ANY-SPEED Oilgear Drive 
betters machine performance “painlessly” 


Many times in our experience the performance of an 
already highly efficient machine has been bettered 
without redesign, solely by changing the drive. One 
case out of many varied cases, is the Tolhurst Centrif- 
ugal pictured above, located in a great pharmaceutical 
house. This centrifugal was originally equipped with 
a two-speed electric motor drive. However the chem- 
icals it is called upon to handle have widely varying 
crystal packing characteristics. Some of these crystals 
packed so densely at the speed available, extraction 
was inhibited, extraction time far out of balance and 
crystal removal difficult 

A change was made to an “ANY-SPEED” Oilgear 
Fluid Power Drive. Now the operator is able to shade 
the speed of the centrifuge experimentally — and easily 
discover the best speed for each batch of crystals. 

As a result, extracting that used to take from 6 to 9 
hours was cut to 4 to 6 hours. The extremely slow speed 
also available made unloading a great deal easier. This 
user now has several other Oilgear drives including 
one on a laboratory centrifuge. 


There is very often a direct efficiency coefficient be- 
tween machine operating speed and the type of work 
being handled. And we can cite many widely varying 
instances where equally dramatic and profitable gains 
resulted at once from a simple change to “ANY-SPEED”’ 
Oilgear Fluid Power Drives. If you want some interest- 
ing factual data on Oilgear's steplessly variable speed 
drives, their outstanding responsiveness to control im- 
pulses, their smooth acceleration and deceleration, talk 
to an Oilgear Engineering Representative. His mature 
and sound engineering recommendations may profit you 


greatly. THE OILGEAR COMPANY, 1571 W. Pierce St., 


Milwaukee 4, Wisconsin. 





OILGEAR 


OILGEAR 



























MB cycling system runs 
vibration tests automatically 


Versatile electronic “brain’’ for MB Vibration Exciters 
saves manpower and manhours — performs a variety 
of cycled shake-tests unattended! 





A vibration test that involves a continuous cycle of changes from 
10 to 500 cps along with constant displacement or constant ac- 
celeration can now be done with great simplicity, accuracy and 
minimum supervision. Simply set up the specimen on an MB 
Shaker —set the controls for the desired actions — and let the 
cycling system take over. 

This electronic unit varies shaker frequency at any sweep 
speed, and between any two preset frequency limits. It controls 
the exciter’s amplitude or acceleration within +10% for a dead 
mass or resonant type of loading and for cycled tests to satisfy 
MIL-E-5272 and other specifications. 

For maximum flexibility of operation, this cycling system also 
provides for automatic transfer of constant amplitude to constant 
“gs” at any preselected frequency setting. 

The system can be operated manually when desired. It’s also 
protected against control failure or conditions of extreme load 
resonances through use of an automatic structural strain control. 
















SHAKE TESTING PAYS 


Vibration testing tells how well a product will bear up in service, re- 
veals design faults, determines fatigue strength. 

Designed for heavy duty service, MB vibration exciters such as the 
Model C-5, rated at 750 pounds force, and the Model C-25 rated at 3500 
pounds force, deliver maximum performance, pure table motion and 
dependable operation. 

Send for detailed specifications on MB cycling systems. Also for 
Bulletin which gives data on vibration exciters. 


o- 


MB MODEL T-25 MC CONTROL CABINET 
with automatic cycling system 
developed to control the action of 
vibration exciters to a specified 
cycle of events, and with little or 
no supervision, 























A VIBRATION TEST set up on the Model 
C-5 MB Vibration Exciter—and also 
one on Model C-25— two of the 
models which can be automatically 
controlled by MB's cycling systems. 







BULLETIN TELLS MORE 
Contains specifications, oper- 
ating information and help- 
ful hints on usages of the 
complete line of MB Exci- 
ters. Write for Bulletin 









THE MANUFACTURING COMPANY, INC. 


1060 STATE STREET, NEW HAVEN 11, CONN. 
















PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION * TO MEASURE IT * TO GENERATE IT 
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MORE POWER 
SMALLER FRAMES 


N I Form “PF” 
Fractional H.P. Motors 


NOW AVAILABLE IN % TO % H.P. 


Thanks to new techniques developed in the last several years, this smaller power package 
combines improved performance with even greater Century dependability. 


Here's What New Techniques Deliver... 


1 Better magnetic characteristics for the motor because of more 
uniform silicon laminated steel in magnetic cores. 


2 A high dielectric and increased abrasive resistance qualities 
result from improved plastic insulated wire in the coils. 


3 Important slot space is saved by improved plastic slot 
insulation. Extremely tough with higher dielectric resistance. 


4 Unusual resistance to abrasion, moisture and heat is 
provided by improved thermal setting plastic varnish insulation 
on windings. 


S Squirrel cage rotors are more uniform because of improved 
high-pressure die-cast aluminum rotors. Individually, 
dynamically balanced. 


6 Increased cooling ability is provided by improved ventilation. 
7 These new Century Motors incorporate all mechanical features 


proved effective in thousands of varying applications 


For full details on Century Fractional H. P. Motors—write for 
bulletin 1-5 Page 1. Century also offers a wide range of types 
and sizes in AC and DC... 1/8 to 400 H. P. 


CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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The shape € 


It is difficult to predict the shape 
tomorrow's air power will take. But one 
thing is certain — fabrication of many of 
the component parts, such as rings, bands, 
and the complicated assemblies will be 
accomplished by welding. 


If a new alloy — a special metal — an intricate 
assembly pose a problem to design or manu- 
facture perhaps our specialized knowledge 

ained in 35 years of welding fabrication can 
Eois to find a practical and economical 
solution. Our Product Development Division 
will be glad to put experience gained from 
working with every major U. S. jet engine 
manufacturer to work for you. In addition to 
fusion and resistance welding of ferrous and 
non-ferrous metals, American Welding can 
provide designing, engineering, metallurgical 
and machining facilities. 


Write us today for complete details 
140 Dietz Road * Warren, Obio 


THE AMERICAN WELDING & MANUFACTURING COMPANY * WARREN * OHIO 


90 Product Engineering — August, 1954 



































€^ 
9 2 CORE 


HEATING & 
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WIRE 
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A special alloy wire goes into the G-E SLEEP-GUARD Blanket 

. .. . Sheet brass into the Westinghouse Thermometer Set 
...and Everdur Copper-Silicon Alloys into 

the Sherwood Valve. 


P7 Chut-euet saher with now shut-off control 


Ahhh, sleep. ..its wonderful! And now because of G. E.'s new 
SLEEP-GUARD Wiring System—made of two spiral wires separated 
by a nylon sheath—sleep's safer, too. If the heating wire becomes 
too warm, the nylon sheath—along with the heater and signal 
wire—automatically turns off your blanket. Both wires are made 
of Hitenso*, a cadmium bronze which provides just the right 


electrical and mechanical properties. We process almost 100 


copper alloys into wire in a wide variety of sizes and shapes, 


tempers and finishes 
A million at one clip for Betty 


E l 
x ^. 
Anyone who's ever settled down before a TV set 


m m maroana e dormi Ba Fen Vive fe valve. plug! 


Westinghouse Studio One fame. Betty's currently offering 
her vast viewing audience this handy Westinghouse 
Kitchen Thermometer Set at a bargain price. And 
Westinghouse expects an overwhelming response. That's 
why they had Chaney Mfg. Co., Springfield, Ohio, 

make a million of these sets at one clip. And speaking of 
clips, those attached to these thermometers are made 

of coiled brass strip in the most economical alloy, 

gage and temper. 


5" 






ee 





Ihe Aluminum and Brass Co., Lockport, N. Y., calls this 
valve plug—which employs a nylon insert and operates 
under pressures up to 3,000 psi—the “heart” of their 
Sherwood Oxygen Valve. We're mighty proud about their 
enthusiasm, since the plug is made of one of our Copper- 
Silicon Ailovs. Everdur*-1015 was chosen because roll- 








threading not only frees it from burrs but also work- 
hardens its surface, making it less likely to wear, gall or 
freeze." Everdur-1015's cold-working properties also allow 


à Want more information ? it to be rolled over the nylon insert. A tight “cap” results. 


Our Technical Department’s wide range of experience covers virtually 
the entire field of copper and — applications in industry 
If you have a problem of metal selection, we are at your service 


The i i ‘0 Waterl 20, Conn. i 
The American Brass Company, ‘ate rbury b onn. In Canada the mame te remember ta 
Anaconda American Brass Ltd., New Toronto, Ontario 


eReg. U.S. Pat. Off ane COPPER - BRASS - BRONZE 
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AVAILABLE NOW —/96 pa 
of Valuable Tool Stee! Information 


A nother printing of our lool Steel Handbook is à complete set of weight 
one of the most comprehensive treatises of its ) useful reference material 
kind ever offered by T i copy of the Tool Steel 
off the pri i i ! ci upo 
\llegher, j i i nak e 
PI 
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6—Brass aircraft turnbuckle that had broken while heated to a 


Fig. 8—Effect of repeated stress on ductility, Identical specimens 
were loaded in bending. The upper one was subjected to many 
cycles of reversed loading and failed with a typical fatigue frac- 
ture, showing no ductility. A single high load was applied to the 
lower specimen causing only bending of the part 


es 1131.1 ee eee lead 5 0 ia 





The shape 


It is difficult to predict the shape 
tomorrow's air power will take. But one 
thing is certain — fabrication of many of 
the component parts, such as rings, bands, 
and the complicated assemblies will be 
accomplished by welding. 


If a new alloy — a special metal — an intricate 
assembly pose a problem to design or manu- 
facture perhaps our specialized knowledge 

ained in 35 years of welding fabrication can 
bu» to find a practical and economical 
solution. Our Product Development Division 
will be glad to put experience gained from 
working with every major U. S. jet engine 
manufacturer to work for you. In addition to 
fusion and resistance welding of ferrous and 
non-ferrous metals, American Welding can 
provide designing, engineering, metallurgical 
and machining facilities. 


Write us today for complete details 
140 Dietz Road * Warren, Obio 


THE AMERICAN WELDING & MANUFACTURING COMPANY * WARREN * OHIO 
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A special alloy wire goes into the G-E SLEEP-GUARD Blanket 
. . . Sheet brass into the Westinghouse Thermometer Set 
...and Everdur Copper-Silicon Alloys into 
the Sherwood Valve. 


Ahhh, sleep...it's wonderful! And now because of G. E.'s new 
SLEEP-GUARD Wiring System—made of two spiral wires separated 
by a nylon sheath—sleep's safer, too. If the heating wire becomes 
too warm, the nylon sheath—along with the heater and signal 
wire—automatically turns off your blanket. Both wires are made 
of Hitenso*, a cadmium bronze which provides just the right 
electrical and mechanical properties. We process almost 100 
copper alloys into wire in a wide variety of sizes and shapes, 
tempers and finishes 


A million at one clip for Betty d 3 ; m€M 


Anvone who's ever settled down before a TV set 


needs no introduction to charming Betty Furness of Vivo lo valve. plug! 


Westinghouse Studio One fame. Betty's currently offering 
her vast viewing audience this handy Westinghcuse 


[he Aluminum and Brass Co Lockport, N. Y., calls this 
valve plug—which employs a nylon insert and operates 
under pressures up to 3,000 psi—the “heart” of their 
Sherwood Oxygen Valve. We're mighty proud about their 


Kitchen Thermometer Set at a bargain price. And 
Westinghouse expects an overwhelming response. That's 
why they had Chaney Mfg. Co., Springfield, Ohio, 


make a million of these sets at one clip. And speaking of 
enthusiasm, since the plug is made of one of our Copper- 


clips, those attached to these thermometers are made Silicon Alloys. Everdur*-1015 was chosen because roll- 


coiled brass strip in the most economical allov, . » £ 
of c I / tnreading not only frees it from burrs but also work- 


hardens its surface, making it less likely to wear, gall or 
freeze." Everdur-1015's cold-working properties also allow 


LUant hnoro. information 9 it to be rolled over the nylon insert. A tight “cap” results. 


Our Technical Department’s wide range of experience covers virtually 
the entire field of copper and « — applications in industry 

If you have a problem of metal selection, we are at your service 

The American Brass Company, Wate rbury 20, € onn. In Canada the name to remember in 
Anaconda American Brass Ltd., New Toronto, Ontario 


Reg. U. S. Pat. Of " COPPER - BRASS - BRONZE 


gage and temper. 
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AVAILABLE NOW —196 pages 
of Valuable Tool Steel Information 


Another printing of our Tool Steel Handbook— 
one of the most comprehensive treatises of its 
kind ever offered by a tool steel producer—is 
just off the presses. In addition to a relatively 
complete picture of Allegheny Ludlum Tool 
Steels, their properties, applications and the 
forms in which they are available, this 196-page 
case-bound book presents an extensive discus- 


sion of heat treating and handling techniques 


For complete MODERN Tooling, call 


as well as a complete set of weight tables and 
other useful reference material. 

Your copy of the Tool Steel Handbook will 
be sent—without charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. @ Write to Allegheny 
Ludlum Steel Corporation, Oliver Bldg., Pittsburgh 
22, Pennsylvania. 


ADDRESS DEPT. PE-56 


weod 5125 


Allegheny any Ludlum C 
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...assures non-stop production flow with BIG 
savings in maintenance and investment cost! 


The production magic of "AUTOMATION" demands faultless performance— as the fail- 
vre of one important component of "automation" machinery and equipment can shut 
down an entire manufacturing process. 


In the “automation” application illustrated above, 22 Standard Miller High Pressure STEEL HEADS, 
Hydraulic Cylinders are employed on each of two identical automotive transfer machines CAPS and 

built by Ex-Cell-O Corp. of Detroit, Michigan, a recognized leader in the design and MOUNTINGS 
manufacture of "automation" equipment. Eliminate Breakage 


The machines perform — simultaneously and automatically — drilling, countersinking, 
counterboring, and tapping operations on automotive cylinder heads. And the Miller 
Cylinders accomplish the vital clamping, feeding, holding, rotating and locating opera- 
tions that enable the machines to function as smooth "automation" production units. 


Miller Cylinders are ideal for such "automation" applications. 
They withstand severest shock loads, provide millions of 
smooth strokes without repacking of seals or other mainte- 
nance. Their space-saving square design cuts installation and 
designing costs. They're available in an infinite variety of 
versatile power and stroke units that cover every need and 
permit the most economical choice for the application. And 
they fully meet the J.1. C. Standards. E 
HROME PLATED DIRT WIPER 
PISTON RODS 
Consult our engineering department or local repre- Prevent SEALS 
sentative. And write for complete information on this Scratch-Damage, Protect Rods, 
and other interesting applications and for our FREE Nicks and Rust Seals, Bushings 
Cylinder Bulletins A-105 and H-104. 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN » DAYTON e PITTSBURGH e PHILADELPHIA e 2002-04 N. Hawthorne Ave., Melrose Park, Ill. 
BOSTON « HARTFORD e NEW YORK CITY e BUFFALO e ST. PAUL * GRAND 

RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND e INDIANAPOLIS 

e MILWAUKEE e LOUISVILLE « KANSAS CITY » SEATTLE * LOS ANGELES » 

SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 

e HOUSTON » TORONTO, CANADA ond OTHER AREAS 





interval Timers 


MOST COMPLETE LINE OF INDUSTRIAL 


TIMERS for 
automation 


The individual requirements of each automation 
problem are best met by selecting timers designed to 
perform specific functions. Whatever your tining- 
control problem, Industrial Timer Corporation can 
meet it with one of its standard timers, a combination 
of its standard units, or by designing an entirely new 
timing element. Our Engineering Department not only 
originates new designs, but also develops modifica- 


tions to meet our customers requirements. 


Running Time Meters 


We manufacture a complete line of timers in these 
4 broad classifications: 


TIME DELAY TIMERS ¢ RE-CYCLING TIMERS 
INTERVAL TIMERS + RUNNING TIME METERS 


Our large stacks of 17 basic types from which we 
have developed over 660 combinations to date, en- 
ables us to make rapid deliveries in most cases... 
and excellent deliveries on special orders. Our auto- 
mation timer specialists will be happy to discuss your 
automation timer requirements. Your inquiries will 
receive prompt attention. 


INDUSTRIAL TIMER CORPORATION 


ESE MEREN STREET, NEWARK 4, N. J. 
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How To Design 


A Bellows Type 
Shaft Seal 


BELLOWS SHAFT SEAL ASSEMBLY is mechanically attached and sealed 


to shaft housing on one end. Seal nose at other end bears against- 


shoulder on rotating shaft. The bearing surface of seal nose can be 
superfinished. Thrust is maintained by spring-action of the bellows, 
backed up by loading spring and remains constant regordless of 
pressure changes. Result: power output of shaft does not vary with 
pressure changes within the system. Wear occurs at an even, low rote. 
No tightening or take-up is required for the life of the seal. 


Advantages of Bellows Seals 


Pressure Problems Metallic bellows shaft seals have a 
long history of successful application in sealing shafts 
operating under fluid pressure conditions. A common 
example is their use in sealing the pump shafts of high 
pressure refrigeration systems. 

By designing the seal nose and bellows to have equal 
effective areas, the thrust of the seal against the shaft 
face will remain constant and at a low value. Changes 
in internal or external pressures have no effect on the 
power output of the shaft and a tight seal is maintained. 


Temperature Applications The all-metallic construction 
of bellows shaft seals make them effective over wide tem- 
perature ranges. In aircraft applications, bellows type 
seals operate under temperature extremes of —20F to 
165F in pump shaft service. Even greater temperature 
ranges than these pose no problems for bellows shaft seals 
since they are not subject to deterioration due to heat 
and cold. 


Shock, Vibration, Misalignment problems are frequently 
overcome by these seals because the bellows are inherently 
flexible and when a back up spring is incorporated in the 
design, they are ideal for such heavy duty applications 
as sealing torque converter shafts on trucks, military 
tanks and other large equipment operating under severe 
load conditions. 


Corrosion Bellows shaft seals made of corrosion resistant 
metals such as stainless steels, monel, etc., greatly mini- 
mize corrosion problems. Several major manufacturers 
use them for sealing the shafts of gasoline and fuel pumps. 


BN 


EU 


Shaft Preparation 


The shaft to be sealed may either be 
turned down to provide a face for the 
seal nose to bear against, or a built-up 


] ring may be provided. In either case 
Í the shaft face should be suitably _ 
finished for the intended service. (7.4.12) 
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Seal Nose Design 


Seal nose can be integral or full flocting but in 
either case guide the nose piece from the stationary 
member (shaft housing) as shown at (A). Full-floating 
design is best. It is poor practice to guide seal nose 
from shaft since vibration will be transmitted to 
bellows and life and efficiency of seal will be 
adversely affected. 


TYPE 8 — Seperate fonge =h bolt-on S 
retoner plate incorporeting ovtboord 


Design Requirements 


The outboard end of the shaft seal 
must always be fastened rigidly to the 
stationary shaft housing and gasketed 
leak tight. Bellows should never be 
allowed to rotate with the shaft. 
Composite of good practice (below) 
shows use of an outboard shaft guide 
(A) nose piece guided against sta- 
tionary housing (B) and use of full 
floating seal nose — also guided 
against housing (D). 


Your Design Prob'em 


If you are faced with a shaft sealing problem, you can 
get help direct from Clifford. Simply sketch the con- 
trolling dimensions, types of seal ends desired and service 
conditions to be met. We will recommend a design to 
meet your requirements and produce seals in any quantity. 
Write: Clifford Manufacturing Company. 122 
Grove Street, Waltham 54, Massachusetts. Division of 
Standard Thomson Corporation. Sales Offices in New York, 
Detroit, Chicago, Los Angeles and Waltham, Mass. 


BI 


MANUFACTURING CO 


WALTHAM. MASS 
meter HLL OWS 
enChancees 















Give careful thought to the added parts required for the satisfactory 
functioning of some bearing types and not necessary with the 
simple uncomplicated sleeve bearing. Lock nuts and lock washers 
needed to fasten some bearing types to the shaft are absent in 
sleeve bearing design. With the sleeve bearing there is nothing to 
lock to the shaft. Intricate end covers required for locating or 
enclosing some types of bearings again are absent in sleeve 
bearing design. Where the sleeve bearing is to be of the floating 
type it is simply inserted by hand in the part in which it is to 
operate. The bearing is delivered to you ready for installation with 
the actual easy assembly in housing and on shaft all that is left 

to do. Where the sleeve bearing is to be of the pressed-in ty pe 

it is simply pressed into the gear, gear box, lever or housing in 
which it is to function. 











There is a Bunting Engineer near you. Consult him. Or write our 
Product Engineering Department at Toledo. 


Bunting. 


BRONZE BEARINGS « BUSHINGS e PRECISION BRONZE BARS 





The Bunting Brass & Bronze Company * Toledo 1, Ohio * Branches in Principal Cities èe Distributors Everywhere 
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Design to step up 
your machine performance, — | : 

and you'll design e 
to beat competition ~ img 


























Mr. W. B. Weathers, Manager, Machinery Electri- 
fication Sales, Westinghouse Electric Corporation 


WESTINGHOUSE CAN HELP WITH THESE DRIVES 


Here are some of the questions you have often asked yourself. Jow can we offer our cus- 
tomers new ways to higher uniform quality in manufactured goods? How can we offer 
lower production and maintenance labor costs, less down time, output spoilage and 
waste? How can we design the "answers" into our equipment? 
The answers often lie in better application of electrical components, to make maxi- 
. . mum use of macbine tools and other production equipment, to power the equipment 
better and faster, to control that power precisely and unfailingly, and to sequence pro- 
duction operation to output requirements. 


Then consider the extras Westinghouse Drives perform—better, longer, cheaper. 


On the following pages, Mr. W. B. Weathers, 
Manager of Machinery Electrification Sales of 
Westinghouse Electric Corporation, shows how. 





3 ways Westinghouse Drives take 
the measure of any production job 


New Life-Line 
"A" motors 


^ 
© 


Ir eed 


rj 


J 
? 


Lad es 


1 


Life-Line motors powering a honing machine. 


1. DESIGN FOR HIGHER PRODUCTION . . . 
New Life-Line" "A" better-protected motor 
gives greater reserve power for continual 
load changes 


with life expectancy more than 3 times that of 
the conventional conductor insulations. 


4. New 4-way seal pre-lubricated bearing needs 
no lubrication . . . provides foolproof protec- 
tion against under- or overgreasing, and 
against entry of foreign matter. 

Consider these and many other new features in the 
new Life-Line "A". Why? Because the outage of 
Life-Line motors averages one-half that of conven- 
tional motors. 


Rapid, extreme or repeated load changes mean heat. 
Consider these outstanding developments in the new 
Life-Line "A" cast-iron motor—a new, longer lived 
motor. 


1. New Bondite, a silicone fortified thermoset 
varnish, means better temperature stability 
and better resistance to oil, water, chemicals 

. . better protection for stator assemblies. 


Westinghouse carries a complete line of motors— 
both a-c and d-c—for all of your motor requirements. 


2. DESIGN FOR SPEED-REDUCTION EFFICIENCY . . . 


New Mylar*, a polyester film bonded to a rein- 


forcing base, means slot insulation with great- 
er dielectric and mechanical strength. 


New Bondar, a conductor insulation, means 
more resistance to both heat and contaminants, 


Du Pont Registered Trade-Mark 


Life-Line gearmotors provide full range of 
speeds at 98% efficiency 


Wherever gear reduction drives are required, Life- 
Line gearmotors, designed and manufactured com- 


you can BE SURE...i¢ irs 





plete by Westinghouse, transmit power uniformly with 
a loss of 2% for each gearset—a 98% efficiency with 
single reduction units. 

Because of their unique horizontal split-case design, 
Westinghouse Gearmotors provide greater mounting free- 
dom. Case cover can be removed in minutes, and all work- 
ing parts are then accessible. No oil need be drained; 
gearmotor mounting need not be disturbed! All bearings 
are firmly anchored in case foundation to assure positive 
bearing alignment and elimination of harmful vibrations. 

Consider Westinghouse Gearmotors—the most efficient, 
versatile, reliable buy. 


3. DESIGN FOR FINER SPEED ADJUSTMENT . . . 
with compact AV drive power package 


The Westinghouse AV Drive enables you to provide d-c 
power from an a-c line, for individual machine tools or 
other equipment—on-the-spot power conversion. This 
drive is a complete, adjustable-voltage drive system, a 
factory-engineered package. 
Consider these further advantages. With precise speed 
control, you can: 
1. Provide smooth acceleration and deceleration. 
2. Maintain optimum operating speeds regardless of 
load changes. 
3. Match speeds of two or more drives to coordinate 
production processes. 
4. Add many other functions such as inching, revers- 
ing, interlocking and sequencing, etc. 
So, if you need fast, accurate control of speed over a wide 
range, consider the Westinghouse complete line of AV 
Drives. 


AND HERE'S FASTER BRAKING . . . 
electrical braking control provides 
smoother, quicker stops 


Here's a method of stopping a motor faster and more 
smoothly. Most machines can be brought to a standstill, 
under normal load, in just one second. This d-c braking 
controller eliminates jerky operations, wear of parts and 
periodic adjustment often associated with mechanical 
brakes. Its applications are many—it can be used where 
quick stops are necessary to permit tool changes, or to pre- 
vent damage to work or machine; where the possibility 
of reversal must be eliminated; or, where the same degree 
of braking is required in either direction. 

It will pay for itself by reducing coasting and nonpro- 
ductive work time, reducing waste, improving product 
quality, improving safety, and saving space taken up by 
mechanical devices. 


Westinghouse 


Jie 


! ome 


D-c braking control 


Further information on the following page 





(Left photo) All-Westinghouse Panel con- 


trolling honing machine: 
Starter, (B) 


(E) Actotran. 


(A) 


Control Circuit Transformer, 
(C) Type N Relay, (D) Terminal Blocks, 


(Middle photo) Add-a-Part Panel with pro- 
vision for additional units. (Right photo) 
Same Add-a-Part Panel after addition of 
components. 


Life-Line 


Full line of control components to contact, 
relay, interlock and break circuits 


Westinghouse 
AB Circuit Breaker 


The typical machine tool control cabinet illustrated 
is equipped with all-Westinghouse components. 
These devices can be furnished for your machines 
either singly or in completely engineered and 
mounted panels to your specifications. 

Control components—such as starters, contactors, 
relays, timers, breakers, switches, control circuit 
transformers, terminal blocks, and so on—pro- 
viding for individual functions, may be combined 
to coordinate many control functions including 
starting, stopping, reversing, inchiag, regulating, 
protecting and switching. 


Prompt, reliable maintenance backs up 
your Westinghouse Equipment 


38 large apparatus repair shops coast to coast pro- 
vide your customers maintenance for all types of 
electrical equipment. 56 field repair offices make 
on-the-spot repairs; 31 locations provide Genuine 
Westinghouse Renewal Parts. Extend your service 
with Westinghouse Service. 


Add-a-Part Panel 


Add-a-Part Panels are the newest and most versatile 
innovation to the reduced voltage starter line— 
and exclusive with Westinghouse. Add-a-Part is 
your assurance of complete application flexibility. 
Panels have drilled and tapped holes to accommo- 
date required modifications on the spot to meet 
changing application conditions. Simply add trans- 
foriners, fuses, interlocking relays, breakers or tim- 
ing relays. 

Only Westinghouse can offer Add-a-Part’s savings 
in time, money and flexibility. 


Here’s help with literature; write to Westinghouse 
Electric Corporation, 3 Gateway Center, P. O. Box 
868, Pittsburgh 30, Pa. New Life-Line "A" Motor 
B-6154; Life-Line SK D-C Motors and Generators 
B-4595; Life-Line AV Drive 68-5808; Life-Line 
Gearmotors B-5645; Speed Reducers B-5646; Auto- 
matic Operations Start with Westinghouse Control 
B-5882; Complete Industrial Control and Services 
B-6051; Preventive Maintenance B-5477. 
MP-3027 


you can BE SURE... iF rs Westinghouse 





Tube Application Adds 
New Beauty — Utility to 
New Car! 


America’s newest and most beautiful sports car 

manufactured by the Nation’s outstanding builder of 
fine cars—possesses new beauty and new utility because 
of a new application of Carpenter Stainless Tubing. 


The twin tailpipes of this road-eating example of the 
automotive art are made from Carpenter Stainless. They 
resist the corrosive action of exhaust acids and corro- 
sive atmospheres—stay bright—stay beautiful. 


What’s more, they are easy to fabricate. Although 10 
separate steps are required to produce the finished part 
from the raw tube, swaging, rolling, cutting, spot weld- 
ing and polishing are all accomplished without trouble. 


Your fabrication, design or production problems may 
not be exact parallels to those outlined here... but 
whatever they are you may be sure that Carpenter 
Stainless Tubing quality can help solve them. For com- 
plete information consult your nearest Carpenter 
Distributor or write direct for your copy of the new 
Carpenter Condensed Data Bulletin. 


The Carpenter Steel Company, Alloy Tube Division, Union, N.J. 


Export Dept.: The Carpenter Steel Co., Port Wasbington, N. Y. —" "CARSTEELCO 


Shown below are original tubing anda 
completed tailpipe assembly after ten 
fabricating and assembly operations. 
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1. OVERDONE X-RAYS WON'T DO. Water in developer tanks 
for X-rays must be kept at exactly 68°F — otherwise nega- 
tives come out over or underdone. The thermostat in the 
developer tank used by Johns Hopkins Hospital was subject 
to corrosion. Replacement with a stainless steel Fenwal 
THERMOSWITCH® unit solved the problem. It’s accurate, 
won't corrode, lasts indefinitely since activating element is 
completely enclosed. 


3. THIS IS IT — the Fenwal THERMOSWITCH control is simple 
— compact shell contracts or expands instantly with tem- 
perature changes, opening or closing electrical contacts. Ad- 
justable and highly resistant to shock and vibration. Fenwal 
THERMOSWITCH units are solving temperature problems and 
helping to improve the final product throughout all industry. 


these two problems? 


SE 


2. WHERE THERE'S A SMOKEHOUSE, there shouldn't be a fire 
hazard. Sawdust heated in the “smoke producer” used by 
Albert F. Goetze, Inc., meat packers, can easily break into 
flames. When this happens, a sensitive, quick-acting Fenwal 
THERMOSWITCH unit shuts down the blowers carrying the 
smoke to various curing rooms. Absolute reliability in the 
control unit assures maximum smoke without endangering 
the property. 


y Sensitiv 
5 e b on 
i ly to heat 


TN 
ENWAL IN ORPORArer 


4, SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure 
and other variables. Write Fenwal Incorporated, 28 Pleasant St., 
Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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NEW FASTON FLAG FEATURES 
“TAB-LOK” CRIMP DESIGN 


Here is the new A-MP Fasrow Flag, the first right 
angle fast connecting type terminal to achieve electri- 
cal characteristics that will meet the most stringent 
tests without solder. Newly perfected crimp in- 
corporating Locking Tab design and “Keystone 
Serrations” in inner wire barrel eliminates tempera- 
ture rise and millivolt drop problems encountered 
with non-precision crimping methods. 


LARGE INSULATION SUPPORT FASTON 


Note special offset design which permits this Faston 
connector to grip 5/64" wall and large insulation 
without overstressing the stripped wire or rupturing 
the insulation. Specially designed to provide perfect 
grip on heavy insulation U.L. specified wires (#16 to 
#12 AWG) used in Air Conditioning and Refrigera- 
tion Industry. Perfected for insulation diameter 
range of .210 to .265. 


now a complete 


line of < 


AUN 


connectors 


EASIER, FASTER WIRING AT LESS COST 


Precision engineered A-MP Faston connectors are now available in several 
new styles rounding out the Complete Faston Line designed especially for 
appliance and automotive wiring. 

Where space limitations are important, A-MP's FasroN flag terminal (see 
top left) introduces a reliability never before achieved in a high speed solder- 
less connection of the right angle variety. Four years in development, the 
New FasroN flag with perfected “Tab Lok” crimp on “Keystone Serrated” 
wire barrel will pass the most stringent temperature rise and corrosion tests 
without solder. 

To the straight-on Faston Series (wire ranges now 22 through 12 AWG) 
has been added the Larce INnsuLaTion Support Faston connector to give 
perfect support to the wire in the .210-.265 insulation diameter range (as 
specified by UL for air conditioning and refrigeration products). See 
left center. 

The most recent addition to the A-MP Fasrow family is the new straight- 
on receptacle designed with a 22-20 wire barrel. It provides sure insulation 
support in the ranges of .090 through .135 outside insulation diameters. 
Precision engineered for timer leads, appliance lights, etc., it is the perfect 


answer for wire cost reduction programs. 
Write today for more detailed information. 


Q AMP 
AMP Trade-Mark 
Reg. U.S. Pat. Off. 


STRAIGHT-ON FASTON SERIES 
These quick-to-apply terminals have found wide use 
in washers, dryers, ranges, refrigerators, and many 
other electrical appliances. Now available with and 
without insulation support for wire ranges from #22 h s f i M p Pp d g | 
to #12 AWG. Standard Stock Line includes terminals B 
in bright dip, tin plated, and silver plated brass for i d M j d E J I n e J 0 DU c E , n y 3 
varying corrosive environment and varying tempera- 
ture requirements. 


2100 Paxton Street, Harrisburg, Pennsylvania 


In Canada... . Aircraft-Marine Products of Canada, Ltd. 
wi, rd 1764 Avenue Road, Toronto 12, Ontario, Canada 
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from Hydrazine, 


improved soldering fluxes 


A remarkable new series of soldering fluxes has been 
developed by McCord Corporation, one of the largest builders 
of automotive radiators, refrigeration and air conditioning 
surfaces, that makes ible greater economy 

and efficiency in sedisse of soldered components. 


Based on compounds of hydrazine, these fluxes, called 
CORONIL, are non-corrosive and can be used without 
hazard. They remove oxides and other films from 

most of the commercially used metals such as copper and 
brass—as well as others—to permit more effective work and 
fewer rejects. Currently, these hydrazine-based 

CORONIL soldering fluxes are being successfully applied in 
the manufacture of automotive radiators and other heat 
exchangers, parts for the electrical and electronic industries, 
carburetor floats, oil strainers, and various other 

products where effective non-corrosive soldering is essential. 


For additional information on hydrazine-based soldering 
fluxes, call your nearest Mathieson office or write today. 


MATHIESON CHEMICAL CORPORATION 
Baltimore 3, Maryland 


MATHIESON 2503 
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There’s no limit to what you 
can do with the right tubing! 


make power to light a city... 


There are more than 12 miles of Globe seamless pressure 
tubing (carbon, alloy, and stainless) in this modern boiler 
which is a vital part of the electric power plant that 
serves a large metropolitan community. 


or lift a load of dirt... 


Mounted on a dump truck, these twin hydraulic hoists are 
built to handle heavy loads. Design and production is 


simplified by making the telescoping arms of Globe 
mechanical tubing. 


transfer corrosive liquids . . . 


Black liquor, used in production of kraft papers, is highly 
corrosive and has to be carried under pressure in multiple 
effect evaporators. Gloweld (electric welded) Stainless 
Steel Tubing was found to do the job best—at lowest cost. 


HERE are probably a thousand and one differ- 

ent tube applications that could be made in 
your own products or industry. Check the pos- 
sibilities. Globe engineers will be pleased to give 
helpful advice on how the right tubing — Globe 
tubing — can help you save time, save money, 
save manpower. Write for literature on any of 


these products. 
STEEL 


d GLOBE tuses 


GLOBE STEEL TUBES CO. 
a MILWAUKEE 46, WISCONSIN 
Field Offices: Chicago * Cleveland * Detroit * New York 


Philadelphia * St. Louis * Denver * Houston 
San Francisco * Glendale, Calif. 


—— — — — — ——A quick check list of GLOBE STEEL TUBES 


ALLOY STEEL: to meet heat, corrosion, 
pressure, and structural strength prob- 
lems. Carbon Moly, Chrome Moly 
Nickel and others. Sizes: O.D. from 
15 to 6 inches. Wall thickness .035 to 
T.000 inch. 


CARBON STEEL: for load bearing struc- 
tural members with strength, least 
weight . for fast, low-cost manufac- 
turing of machine parts or pressure 
tubing applications. Low and medium 
carbon. Sizes: O.D. !5 to 7!5 inches. 
Wall thickness: .028 to 1.000 inch. 
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STAINLESS SEAMLESS: in sizes from 14 
inch to 6 inches O.D., and in pipe sizes 
14 inch to 6 inc hes, standard, extra 
strong and double extra strong weights. 


STAINLESS WELDED: Gloweld electric 
welded stainless steel tubing offers 
many economies. Sizes: O.D. 4 to 5 
inches. In standard wt. pipe sizes 1⁄4 to 
2 inches. In lightweight pipe sizes !4 to 
415 inches inclusive. 


HIGH PURITY IRON: Globeiron tubing 
is 99.5% pure ingot iron. For applica- 
tions where ductility, toughness, easy 


weldability and easy forming are de 
sired or for use where magnetic per 
meability and electrical properties are 
required. 


SPECIAL ANALYSES: Globe Steel Tubes 
Co. regularly produces tubing to spe 
cial customer specifications. Consult 
with Globe’s representatives for analy 
ses to suit your needs. 


GLOBE WELDING FITTINGS: seamless, 
carbon and stainless, available in a 
complete line of sizes and weights 
through Globe distributors in key cities. 


10] 





Rivet and Mfg. 
Patented 


NO MARKS ON THE SURFACE 


a) 


HIT THE PIN... 
THE RIVET’S IN! 


( SOUTHCO ) DRIVE RIVETS 
T DON'T MAR THE SURFACE 


When fastening metal to wood with Southco Drive Rivets, a blind 
head forms inside the wood to provide firm holding power even in thin 
sections. Since nothing projects through the wood, there is no evidence of the 


fastener on the exterior surface . . . and, of course, no finishing operations are required. 


Southco Drive Rivets are installed quickly . . . just hit the pin 
with a hammer. They won't vibrate loose or twist out. There is no 
problem of over or under driving, and powerful pull-up forces hold parts firmly together. 


Get the complete story on Southco Drive Rivets. 
Write Southco Division, South Chester Corporation 
236 Industrial Highway, Lester, Pa. 


p ifo - >= | PAWL~- SCREW AND SPRING - 
FASTENERS | onrive rivets. ANCHOR NUTS. 


ENGINEERED SPECIALTIES 
OFFICES IN PRINCIPAL CUTVAGS 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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NEW PROCESS PRODUCES 
SUPERIOR QUALITY ‘0° RINGS 
AT COMPETITIVE PRICES 


Linear ROTO-MOLDED "O” RINGS 


Now, for the first time, you can use precision-made 
compression-molded “O” Rings, with, all their inherent superiority, 
at prices as low as injection molded “O” Rings! 


Exclusive with LINEAR, a new, high-speed process produces 
ROTO-MOLDED perfect circle “O” Rings with precise tolerances, 
extreme uniformity, flash-free finish and pre-stretched grain 
structure, at a lower cost than ever before possible. 


This will be good news for your customers: low cost selling 
with greater resistance to heat, greater resistance to distortion 
under pressure, greater tensile strength and wearing qualities. 


You can get these new LiNEAR ROTO-MOLDED perfect circle "O" 
Rings in a variety of standard sizes and materials, including special 
types and sizes for specific applications. 

For full information and prices, write or call LiNEAR today. 


PERFECTLY ENGINEERED PACKINGS 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILA. 35, PA 
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Here's help in 



































VALVES! 


Use the form below to get specific 
information, prices, circuit designs and 
other data you may need on 

hydraulic valves. 

Rivett catalogs 190 standard models 

in all popular sizes, types, actions, 

piston designs and pressures. Nearly 

any hydraulic valve requirement you 

may possibly have can be filled by Rivett. 
And Rivett's Factory Engineers 

and experienced Sales Representatives will assist 
in planning the most efficient circuits for your operations. 


We are interested in the Hydraulic Valves checked below. 





Mail This Form Today. Or File 


Send complete literature, specifications, and circuit information Send F F ' 
quotations on items checked. [ ] Have our Rivett Representative call and or Future Use! 
supply circuit information. Our specific hydraulic problem is: RIVETT LATHE & GRINDER, Inc., 
Fluid Power Division 
Dept. pE-8 Brighton 35, Boston, Mass. 
Hand Double Solenoid Spring Spring Return Deceleration 
Operation: Centered Spring Centered Relief 
Threaded Stem Solenoid Pilot Operated Oil Pilot Unloading 
Lover Mounting: Mounting: 
Knob Pipe Sequence 
P i ; 
Action Sub-Plate ipe Line Direct Operated 
M i Base Remote Operated 
m Double Solenoid No F With Integral Check 
Spring Spring oct ' g 
Ball Detent Single Solenoid Spring Panel Counter-3alance 
Cam Return Flow Control Sizes 
— ; Double Solenoid Spring Check %, %, V, %, 
Centered 1 Y LY; 
Direct Solenoid Operated Mounting: " * " 
Oil Pressure Operated i 
Mounting: No Seri Pipe Pressures 
Pipe — Flange 1500 P.S.l. 3000 P.S.I. 
Sub-Plate Spring Return 


L 
Ball Detent ". sedes Specify Valve Action Desired 
Double Solenoid No Pilot Operated 


Spring Spring Centered Pilot Operated with 


P B k 
Single Solenoid Spring Air Pressure Operated ressuro vreogxer 


Return No Spring Shut Off 


NAME | id 





BEN EEOSE M U apod ep m qtu MR IDEM E Eta tcp D NUR 


furnishes a complete power package 
O - x VALVES + CYLINDERS + POWER UNITS 
I2 


Air and Hydraulic 
All sizes ond types 
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The Dana Warp Mills 
took advantage of Life- 
Line Gearmotors’ 
compactness and oper- 
ating efficiency.Shown 
is a Life-Line Gear- 
motor driving a de- 
livery roll ona slasher. 





Close-Quarter Servicing No Problem 
when your drive is a Westinghouse Gearmotor 


Product Engineering 


Powering equipment at the Dana Warp 
Mills meant putting compact and depend- 
able drive units into cramped quarters. To 
meet space limitations, designers carefully 
selected gearmotors with minimum size and 
definite servicing advantages . . . they speci- 
fied Life-Line Gearmotors. 

Integral design of Life-Line Gearmotors 
provides maximum saving in space and 
means no intricate coupling or alignment 
problems. 

Inspection and servicing of Life-Line 
Gearmotors is simple. Sight gauges on both 
sides of gear case enable quick detection 


*Trade-Mark 


you can BE SURE...iF 7s 


Westinghouse 


August, 1954 


of oil level. The gear case is split horizon- 
tally and by removing a few bolts, the gear 
cover can be lifted clear of the unit. This 
simple operation makes all working parts 
accessible without draining oil or disturb- 
ing the unit mounting. Machine alignment 
remains true. 

Life-Line* motor features and tough, pre- 
cision-made Westinghouse gears combine 
to give Life-Line Gearmotors lasting stam- 
ina, even on the most rugged jobs. 

For detailed information, write Westing- 
house Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-07323 








o 


A Common Denominator of 


Original Equipment Manufacture 


Spaulding Parts and Components 


BALTIMORE 18, MD. 
BOSTON 16, MASS. 
BRIDGEPORT 5, CONN. 
CHICAGO 25, ILL. 
CHICAGO 38, ILL. 
CLEVELAND 14, OHIO 


Because Spaulding basic materials have 
unlimited adaptability, parts and compo- 
nents which Spaulding fabricates from 
them are found in all types of manufac- 
tured products. 

In their various types and grades, Spauld- 
ing materials present a wide range of 
physical, electrical and chemical proper- 
ties in a great variety of combinations. 
Some of these properties are extreme 
light weight, high mechanical strength, 


good wearing qualities, excellent ma- 
chinability, chemical inertness, low loss 
electrical insulation, arc resistance and 
deionizing properties. 


Whether you manufacture or design agri- 
cultural machinery or airplanes, railroad 
equipment or kitchen ranges, radios or 
surgical appliances, chances are Spaulding 
materials may help improve or cut the 
cost of your product. 


Ask your nearest Spaulding representative 
SPAULDING FIBRE COMPANY, INC., TONAWANDA, N. Y. 


SPAULDING BRANCH SALES OFFICES 


CLEVELAND 16, OHIO 
(Rocky River) 


DAYTON 2, OHIO 
DETROIT 1, MICH. 
FORT WAYNE 6, IND. 
LANSING 10, MICH. 


LONG ISLAND, N. Y. 
(Woodhaven 21) 


MILWAUKEE 8, WIS. 
NEW YORK 55, N. Y. 


NEWARK, N. J. 
(Union, N. J.) 


PHILADELPHIA, PA. 
(Camden 3, N. J.) 


ST. LOUIS 5, MO. 
TONAWANDA, N. Y. 


LOS ANGELES 15, CALIF. 
C. D. LaMoree 


BERKELEY 10, CALIF. 
C. D. LaMoree 


TORONTO 18, ONT., 
CANADA 
A. A. Andersen & Co. 
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HOW TO USE THEM 


1. Precision Dowel Pins are principally used 
where parts must be accurately positioned 
and held in absolute relation to one another 
whether stationary or in motion. They facili- 
tate quick disassembly and completely accu- 
rate re-assembly. 

2. Allen Dowel Pins are also used as plug 
gauges. 


3. As plugs for determining angular dimen- 
sions of dovetail slides. 


4. As hinge and wrist pins in applications 
requiring initial and permanent accuracy. 


5. As accurate, economical roller bearings 
and axles. 


6. As guide pins, stops and position locators. 


HOW TO JUDGE THEM 


1. On precision, for low tolerance applica- 
tions. (Allen Dowel Pins are ground to a 
maximum microinch finish of 6 RMS protected 
by a rust preventive. ) 


2. On strength, for shear resistance. (Allen 
Dowel Pins are made from special Allenoy 
Steel, heat treated. Single shear strength 
measures irom 160,000 to 180,000 psi. ) 


3. On hardness of surface and a core hard 
enough to prevent “mushrooming” when 
driven into a tight hole. (Allen Dowel Pins 
have a surface hardness of 62-64 Rockwell C 
Scale and core hardness of 52-54. Average 
case depth .010 to .020 depending on size. ) 


The simple sure way to be sure of uniformly superior dowel pin 
quality is the same as in buying precision socket screws — 
get genuine Allens from your Industrial Distributor. Only 

he sells them but we will welcome your direct request 


for literature or application engineering assistance. 


Available in 108 Standard Sizes from 4” x 3%” 
to 1” x 6”. Standard tolerance .0002 oversize. Most 
sizes also standard in .001 oversize for repair work. 
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mew 
OSSD oe Oe OE ND AN 


Here is a new Pesco Pressure-Loaded Pump you 
will want to investigate immediately! It is one of 
the most outstanding of many fine Pesco pump 
products, and provides unparalleled advantages 
for hydraulic power applications. 

New developments of the famous Pesco Pres- 
sure-Loaded principle incorporated in this model 
have resulted in new high standards of per- 
formance and dependability. From the original 
development tests through many rugged field 
applications, this Pesco pump has constantly 


fo) 
DEPENDABLE OPERATI 


sURE GEAR PUMP 


PSI 
up TO 2000 
ES UMETR! IC —UP TO 9476 


vot 88% 
—VUP TO 85/5 
L HANICAL 
- (TH 


continuous DUTY W 
oiL AT 150° F. 
«t GPM AT 2400 RPM 


EFFICIENCIES: 
OPERATION: 
CAPACITY: 


G WEAR 
R OPERATIN 
STMENT FO 
ry Nek 


exceeded anticipated performance. 

With volumetric efficiencies up to 94%, me- 
chanical efficiencies up to 88%, and capacity of 
11 gpm, it develops pressures up to 2000 psi. In 
addition, it operates on continuous duty with 
oil temperature of 150° F. 

Pesco Hydraulic Engineers will be glad to show 
you how this outstanding Model 051002-110 will 
improve operation of your equipment. Simply 
call or write the Home Office, Bedford, Ohio. 


Call or write the Home Office, Bedford, Ohio for full 
information on Hydraulic Pumps, Power Packages, Hy- 
draulic Motors, Electric Motors, Controls and Valves. 


dés, ch -Duo Sty ee er 


AGRICULTURAL INDUSTRIAL AIRCRAFT AUTOMOTIVE CONSTRUCTION EARTH MOVING 


PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 


BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD * BEDFORD, OHIO 


PRODUCTS DIVISION 
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if you want 
; lower V-Belt costs = 


When a V-Belt bends, 
you can feel its sides 


change shape. 


Take any V-belt that has straight sides 
(Fig. 1). Bend that V-belt while you grip its 
sides with your fingers. You will feel the sides 
bulge out (Fig. 1-A). Clearly, that out-bulge 
forces the belt to press unevenly against the 
V-pulley—and this concentrates wear at the 
points shown by arrows (Fig. 1-A). 


Now bend a Gates Vulco Rope with 


CONCAVE SIDES (ris. 2) 


(U.S. PAT. NO. 1813698) 


Instead of bulging, the precisely engineered 
CONCAVE SIDES merely fill out and become 
perfectly straight. This belt, when bent, pre- 
cisely fits its sheave groove (Fig. 2-A). The 
sides of the Gates Vulco Rope press evenly 
against the V-pulley. Therefore, wear is distrib- 
uted uniformly across the full face of this belt 
—resulting in longer belt life and lower belt 
costs for you! 


When you buy V-belts, be sure to get the V-belt with the Concave 
Sides—the Gates Vulco Rope! 


VULCO RO PR 


da DRIVES 


Typical Gates Vulco Rope Drive REG y s ear OP 


— the Gates V-Belts are built with Concave Sides i i 
to i e longer belt wear Gates Engineering Offices and Jobber Stocks are located in all industrial centers 
insur b : i 
9 " of the United States and Canada, and in 70 other countries throughout the world, 


THE GATES RUBBER COMPANY 
DENVER, U.S.A 
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When Morgan Laundry changed to J-M Moulded Packing Cups, they found 


E 


E. | custom tu 


- 


en 


satisfaction £ 


J-M Moulded Packing Cups, in- 
stalled on air cylinder piston of Morgan 
Laundry press, provide tighter, more 
efficient seal and eliminate trouble- 


some maintenance problems 


“Maintenance on packings 
practically eliminated...” 


The Morgan Laundry, large supplier to hotels and 
institutions, encountered excessive down time for 
maintenance of their laundry presses. Packings 
supplied as original equipment on the air cylinder 
pistons of the presses needed frequent lubrication 
to prevent drying out. It was difficult to maintain 
proper cleanliness of the equipment. 


When the company replaced the conventional 
material with J-M Moulded Packing Cups, packing 
life was increased. These packings required prac- 
tically no maintenance, and the danger of soiling 
laundry because of relubricating packings was com- 
pletely eliminated. 


Designers and manufacturers can offer their cus- 
tomers many advantages by providing J-M Moulded 


Packing Cups on original equipment. These custom- 
made materials may be used on practically all types 
of air- or hydraulic-operated cylinders. They help 
improve operating efficiency, and they make pos- 
sible easier, cleaner maintenance. These factors are 
especially important in critical installations such 
as hospitals and hotels, as well as laundries and 
other service establishments. 


J-M Moulded Packing Cups are available in a 
variety of compositions to meet a wide range of pres- 
sures, temperatures and service conditions. For more 
information on all types of Johns-Manville Moulded 
Packing Cups, write to Johns-Manville, Box 60, 
New York 16, N. Y. In Canada, 199 Bay Street, 
Toronto 1, Ontario. 


Johns-Manville PACKINGS & GASKETS 
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TYPE QDB 


Gerotor's NEW QDB series of small capacity 
pumps... the last word in precision 
engineering. 


DELIVERY G.P.M. — 1800 R.P.M. 


exu DISCHARGE PRESSURE P.S.I. 
TYPE NEWE —— 

008 4 42 | 40 

008 .75 | 84 80 

0081.5 | 167 | 162 


Selection Data 


~ HORSEPOWER REQUIRED — 1800 R.P.M 
-- | * DISCHARGE PRESSURE P.S.I 


| 0 [0 | 29 | 99 | 750 | 1000 
QDB 4 08 16 24 33 41 


~Q08 75 | .13| 2 4| 5| 70 
- QDB 1.5 16 42 70 | 1.00 | 1.28 


TYPE 


PRESSURE—Maximum continuous operating pressure is 
1000 p.s.i. 

SPEED—Standard design speed is 1800 r.p.m. Specific 
recommendations are made for applications at other speeds. 
ROTATION—Standard rotation is clockwise facing shaft end. 
Counter-clockwise rotation is available. 


OlL— Hydraulic oils with viscosity of approximately 300 
$.5.u. at 100? F. are recommended 


our n 
ver y 
whate "(cons 
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Theres 2 GEROTOR 


three standard 


The QDH . . . popular intermediate size of 
the Gerotor line 


DELIVERY — G.P.M. AT 1200 R.P.M 
DISCHARGE PRESSURE P.S.I 
0 | 250 | 500 | 750 | 1000) 1200) 1500 
QDH 3 33| 32| 31| 30| 29| 27| 255 
- QDH 5 56| 54| 53| 52| 51| 48| 44 
QDH 8 86| 85| 84| 83| 82| 81| 7.8 


QDH 12 12.9 | 12.8 | 12.7 | 12.5 | 12.3 | 12.2 | 11.8 


TYPE 


Selection Data 


HORSEPOWER REQUIRED AT 1200 R.P.M 
DISCHARGE PRESSURE P.S.I. 
250 | 500 | 750 | 1000 | 1200 | 1500 
7| 12| 16| 21| 25| 34 
1| 1.8| 25| 32| 37| 456 
5| 27| 42| 54| 63| 73 
i 3.6 | 11.7 


TYPE 


QDH 3 
~ QDH 5 l 
~ QDH 8 l 
QDH 12 | 2 42, 61| 80 
PRESSURE— Maximum continuous operating pressure 
1200 p.s.i., maximum intermittent 1500 p.s.i 


5 


SPEED — Standard design speed is 1200 r.p.m. Specific 
recommendations are made for applications at other speeds 
ROTATION— Standard rotation is clockwise facing shaft end 
Counter-clockwise rotation is also available 

OlL—Hydraulic oils with viscosity of approximately 300 
s.s.u. at 100° F. are recommended 


HYDRAULIC PUMP 


Q i 
to meet your requirements! 


The GEROTOR line of precision engineered hydraulic 
pumps is designed to fill the requirements of the majority 
of hydraulic equipment users. The 


GEROTOR models cover a range of g.p.m. delivery 


from .4 g.p.m. to 40 g.p.m. Check the selection data for 
the pump to fill your needs. 


Gerotor Series O . . . when larger capacities 
are needed 


DELIVERY — G.P.M. AT 1200 R.P.M 
DISCHARGE PRESSURE P.S.I 
0 250 500 750 1000 
0 | 195 | 188 | 180 | 172 - 
250 | 245 | 240 | 232 | 222 
312 | 310 | 305 | 29.8 | 290 
430 | 425 | 420 | 415 | 400 


Selection Data 


HORSEPOWER REQUIRED AT 1200 R.P.M 
DISCHARGE PRESSURE P.S.I. 
0 250 500 750 | 190 
0-20 0 40 712 | 105 | 135. 
~ 50 | 86 | 120 | 156 
65 | 109 | 155 | 195. 
90 | 150 | 210 | 275. 


TYPE 


PRESSURE — Maximum continuous operating pressure is 
1000 p.s.i., except type 0-40, which is recommended for 
only intermittent duty at 1000 p.s.! 

SPEED — Standard design speed is 1200 r.p.m. Specific 
recommendations are made for applications at other speeds. 
ROTATION — Standard rotation is clockwise facing shaft end. 
Counter-clockwise rotation is available 


OlL— Hydraulic oils with viscosity of approximately 300 
s.s.u. at 100° F. are recommended 


GEROTOR 
HYDRAULIC PUMPS — HYDRAULIC MOTORS 


Pneumatic Bin Evacuators — Precision Contract Manufacturing 
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1000 SERIES « Light duty ball 
thrust becring. Fie! sect. 


1100 SERIES * Medium duty 
ball thrust bearing. Grooved 
races. Pressed steel orbronze 
(arge sizes) retainer . . . 23 
metricsizes 1010140 mm.l.D. 


(large sizes) retainer .. . 23 
metricsizes 1010 140mm.1.D. 


Judged by every quality and performance standard 
Aetna bearings measure up to modern 
industry’s increasingly exacting needs. 


That’s why Aetna has a customer 
list that reads like Who’s Who in 
American Industry—why 80% 


of Aetna’s business comes 


from firms it has served 


for 20 or more 


years. 


Aetna has specialized on the 


advanced development, pro- 


duction and application of 


high precision anti-friction 
products for nearly four decades. 


Be sure to give this valuable back- 


ground of experience your serious 


consideration when planning improve- 


ments of your 


present products or 


developing new ones for future production. 
We welcome your inquiry. 


CLUTCH BEARINGS + Boll 
thrust clutch release bear- 
ing. Banded. Pre-lubricated. 
T-type, oil impregnated 
bronze retainer 


SPECIAL BEARINGS +» Facili- 
ties for sizes up to 38° O.D. 
Counsel that brings you 
the ex technical aid that 
e ee itai 
3 try's t 
4600 SCHUBERT AVENUE Oe aaan pr aring 


CHICAGO 39, ILLINOIS 


W SERIES > Case hardened 


and ground fiat washers 

Tkp 
cer a b 

n. 38 sizes ¥y" te 344" LD 
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The PATTERN 


The DIE 


. . . fo Completely Finished PROTOTYPE PARTS 


READY FOR ASSEMBLY 


It's Allied that offers the complete service to provide you with die-made prototype parts. 


Plaster patterns . . . low-cost, quickly-produced dies made of plastic or zinc alloy... 
Other stampings accurately drawn and formed on Allied presses . . . completed parts which have 
been hand trimmed, flanged, pierced and spot finished . . . are all produced by Allied. 
Allied Products 


SPECIAL COLD FORGED 
PARTS e STANDARD CAP 
SCREWS « HARDENED AND 
PRECISION GROUND PARTS 
e R-B INTERCHANGEABLE 
PUNCHES AND DIES 


Not only is full responsibility for such a prototype program centered at one source but 
many economies can be effected from which you as a customer can benefit. In the building of 
the dies, for example, combinations of plastic, zinc alloy or steel (all of which Allied 
supplies) give you the best and most economical tooling for your volume requirements. In the 
finishing processes, as one more example, the tools themselves are often used for flanging 
and other purposes—additional cost-saving and accuracy-assuring operations. 


If you need sheet metal stampings for prototype assemblies, you should investigate Allied’s 
all-inclusive service. A visit to our Plant 4 in Hillsdale, Michigan will convince you that here 
is a positive method of insuring an economical and rapid transition from prototype to high 
volume production. If a visit is not convenient, let us supply you with complete information. 


HY ALLIED PRODUCTS CORPORATION 


DEPT. D-19 12639 BURT ROAD DETROIT 23, MICHIGAN 


PLANT 1 PLANT 2 


PLANT 3 PLANT 
Detroit, Mich. Detroit, Mich, d 


Hilisdale, Mich. Hilisdale, Mich. 
SIRE ETRE IE SERT TE TA o i A RR 
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it Complete Motors... 
.. OF Motor Parts 


Let your design problem make the choice! 


Standard motors and matched motor parts repre- 
sent only the beginning of what R & M is qualified 
to build! Special R & M fractional-horsepower 
motors with any housing design—or specially 
designed motor parts to fit your housings—are 
regular R & M contributions to products such as 


E those listed below: 
x Nibblers Pumps Polishers Oil Burners 


Lock Mortisers Compressors Planers Surgical Instruments 
Portable Saws Routers Valve Grinders Hones Portable Grinders Grease Guns 
Drills Screw Drivers Vacuum Cleaners Business Machines Sirens Vibrators 
Nut Setters Hedge Trimmers Fans Cast Cutters Advertising Devices Die Sinkers 
Hammers Lawn Mowers Sanders Food Mixers Ventilating Equipment Waxers 


L| 
á 
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GF MUSCLES 


fron eleetronie super- broin! 


With the help of R & M Motors, the new IBM Electronic 
Data Processing Machine solves in 7 minutes a problem 
that would take 7 years with an ordinary desk calculator. 


Imagine adding and subtracting 16,666 times per 
second; multiplying and dividing 2,192 times per 
second; “remembering” stored factors in 12 mil- 
lionths of a second! That's what the IBM electronic 
computer means as a time-saver for industry. 

If you have motors in your products, there's 
another significant fact about this outstanding 
development: Robbins & Myers built 19 motors for 
use in this machine. 

Leading producers of motor-driven tools, ma- 
chines and appliances recognize R & M as the one 
source that makes a specialty of building exactly 


the motor needed. Of course, if a standard R & M 
motor will do the job—fine. We build thousands 
of them. But, we also custom-design motors to your 
requirements. In short, the recommendations of 
R & M engineers aren’t prejudiced by any limita- 
tions of stock designs... you don’t have to com- 
promise with what’s right. 

If you have a motor problem . . . or a new prod- 
uct design on the boards... write us today. Any 
details you give us about your problems will help 
us to give you more specific recommendations. 
They will be held in confidence, of course. 


ROBBING <MVERS ine. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO + BRANTFORD, ONTARIO 


Fractional & Integral h.p. Moyno 
Motors & Generators Pumps 


RaM MAKES BOTH! 


Fractional-horsepower 
motors and parts... 
from 1/200 h.p. 


Lo A jb 


Integral-horsepower 
motors; famous 
R4M"All-Weather" * with 
sealed bearings. 

Up to 125 hp. | 


*** All-Weather” is an R & M trademark 


information on: 


he RT RES ERS Sa 


Please have a 


$ 


ANNA LOK E 2 t oll. 
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Propellair Industrial Electric 
Ventilating Equipment Fans 


* Robbins & Myers, Inc., Motor Division, 
? Springfield 99, Ohio 
r Please send me, without obligation, 


Universal Motors 

Capacitor Motors 

R & M "All-Weather" Motors 
—up to 125 h.p. 


Motor Specialist call 


i 


(m 
CMM 


Electric & Hand 
Hoists & Cranes 


This coupon will bring you prompt information. 


Product we 
manufacture: 


Name 


Motor Parts for Portable Tools 


Title 


Company 


Street 


City & State 





We approach the design of every Byron Jackson 
product with the same insistence on dependabil- 
ity and outstanding performance which have 
been designed into the giant pumps which can 
deliver a billion gallons daily at Grand Coulee 
Dam. And in a field which moves as fast as ma- 
chinery and equipment design, we find Product 
Engineering an essential source to the new ce- 
velopments in design engineering that we con- 
stantly seek. 


Carl Blom, Vice President in Charge 
of Engineering, Pump Division, 
Byron Jackson Co. 

Los Angeles, California 


THE MEN WHO DESIGN 


Product Engineering - 


`y 
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He Leads Design at Byron Jackson 


HE READS PRODUCT ENGINEERING 


. . . and when you want your advertising read by industry's 
basic buyers of Original Equipment, you concentrate it in this 
No. 1 editorial and sales power of a $28-billion market 


Because the essential role design engineers play in the specification of parts, mate- 
rials, components, and finishes was long ago accepted as fact, it is natural for original 
equipment suppliers to concentrate the great bulk of their advertising in design-engi- 
neering publications. And just as naturally, these manufacturers put far more of their 
advertising in Product Engineering than in any other design publication. 


In the past 12 months, for example, Product Engineering has carried 1,044 more 
advertising pages than any other design magazine. The reasons why will suggest what 
Product Engineering can do to increase your products' sales in industry's great- 
growth market . . . and they all add up to unquestioned leadership. 


With our May issue, Product Engineering's all-paid circulation passed 28,000* . . . 
which is thousands more than the free distribution other design publications offer you. 
And when you ask why so many of the men with whom you can most profitably do 
business pay to read Product Engineering, you find the basic reason for this maga- 
zine's great sales power. 


That reason is editorial strength and vitality. The far-ranging, balanced, informa- 
tive pages design engineering's biggest and ablest editorial staff put into Product 
Engineering not only attract the most design engineers . . . but even more importantly, 
they command the intent and responsive readership which alone gives your adver- 
tising its best chance to sell your products. 


The more you study the facts, the clearer it is why Product Engineering has been 
the Original Equipment Market's No. 1 advertising medium for almost 25 years. We'll 
gladly put all the facts at your disposal any time you ask. 


*Subject to ABC audit. ABC net paid, December, 1953 was 26,107 


The McGraw-Hill Magazine 

of Design Engineering 
McGraw-Hill Building, New York 36 
DISTRICT OFFICES: Atlanta 3—Boston 16—Chicago 11 

Cincinnati 8—Cleveland 15—Dallas 1—Detroit 26 


Los Angeles 17—New York 36—Philadelphia 3 
Pittsburgh 22-Sae Francisco 4—St. Louis 8 


@ @ 


AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 
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Designer's 
Three good reasons for d 
7RI 5 CLAD motors into y 


MODERNIZE YOUR EQUIPMENT with all-new 
General Electric Tri/Clad* *55' motors. 
A complete line assures you of getting the 
right electrical drive for your machine. 
Ratings in new NEMA 182 and 184 frames 


GENERAL 


now available... 


tion on Tri/Clad ‘55’ 
and gear-motors. 
*Registered trade-mark of General Electric Co. 


entire line to 30 hp avail- 
able soon. Check coupon for more informa- 
dripproof, enclosed, 


esigning new 
our machines 


SUMMARY OF 
INDEPENDENT MOTOR 
PREFERENCE SURVEY 


motor A 


1. BUYER PREFERENCE. You take advantage 
of a 2 to 1 preference for the motors on 
your equipment when you use G-E motors. 
Buyers also like the G-E small motor service 
station plan (Bulletin GEC-972). 


2. EASIER INSTALLATION. Perma-numbered 
leads are always easily read even when 
taped or clipped. Roomier conduit box has 
plenty of knuckle room. Bolts go in easily, 
quickly. 


3. MORE POWER PER POUND. Lighter, 
smaller Tri/Clad ‘55’ motor—in new 
NEMA frame sizes and ratings—reduces 
waste space, saves weight, lowers your 
handling, shipping costs. 


ELECTRIC 
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New TSA-18 process timer's small size 
helps simplify design problems 
Accurate, adjustable time-delay opening 
and closing of electric contacts is pro- 
vided by the new G-E TSA-18 process 
timer. With it, designers can add auto- 
matic timing to hydraulic presses, tire 
molds, baking equipment, heat-treating 
ovens, mixing machines, signals, con- 
veyors, and others. The TSA-18's built- 
in auxiliary circuits permitting semi- or 
fully-automatic operation, and its com- 
pact size, only 534 in. square by 854 in. 
deep, make it easily adaptable to a 
wide range of uses. Weighing only 6?4 
pounds, it is easily installed. Bulletin 

GEC-1223. 


Compact Thy-mo-trol* drives give 
versatile speed control 


Specify G-E Thy-mo-trol packaged 
adjustable speed drives for almost 
limitless choice of speeds within the 
range. Speed ranges up to 100 to 1 or 
better are available in ratings from 1/40 
to 30 hp. Components are: d-c motor, 
operator’s control station, anode trans- 
former for full-wave types, electronic 
control panel. Cabling and terminals 
are plainly marked for easy connection, 
and the system adapts readily to special 
drive requirements. It will increase 
from one operating speed to another in 
a fraction of a second, and has been 
service-proved on thousands of ma- 
chines. Ask for Bulletin GEA-5337. 


*Registered trade-mark of General Electric Co, 
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| General Electric Co., Apparatus Sales Division, Section C668-115, Schenectady 5, N. y. ! 


General Electric 


PRODUCT 
HIGHLIGHTS 


a-c brakes give 


smooth, positive braking at low cost 


When CR9516 solenoid and thrustor 
brakes are designed into machines they 
add markedly to customer acceptance. 
Braking torque is adjustable over a wide 
range. Self-aligning brake shoes help to 
give smooth, positive braking in either 
direction. Sturdy, simple construction 
contributes to its exceptional reliability. 
Both solenoid and thrustor types are 
available in three kinds of construction: 
open, dripproof, and watertight. Long 
lining life and long wheel life reduce 
maintenance costs. These G-E brakes are 
recommended especially for cranes, 
bridges, turntables, and conveyors, and 
in machine tool and other rotating- 
machine applications where continuity of 
service and low braking cost are impor- 
tant. A hand-operated device for releasing 
the shoe from the wheel is available in 
both types. Ask for Bulletin GEA-1518. 


` 


Progressive Mechanization program 


wer - 


Progressive 
Mechanization 


& proquam vo ho vm 
gm» uo ^ eee 
om sporaro te= 
. pum paoouctivit® 

ooucts 


* sima tt 


© cowsn vn cost 


J 


Please send me the following bulletins: 
GEA-6012 Tri-Clad 
Enclosed Motors 


GEA-6027 Tri-Clad 
Gear-motors 


GEA-6013  Tri-Clad 
Dripproof Motors 


‘55 


T 


GEA-1518 


7 Brakes 


V for reference 


GEC-972 Small-motor Serv- 
ice Station Plan 


widens market for your machines 


General Electrics More Power to 
America Program '*Progressive Mechan- 
ization" can help promote your machine 
sales because it is directed to your cus- 
tomers. The aim of this program is to 
show them how they can increase pro- 
duction and reduce costs through a pro- 
gressive step-by-step mechanization of 
their operations. The program includes 
a manual and a color sound 
picture, “Motors in Industry,” which 
dramatizes the importance of improved 
mechanization. For a complete descrip- 
tion of the program, write for Bulletin 
GEA-5789. If you would like a show- 
ing of the film, call your 

Apparatus Sales Representative. 


motion 


nearest 


X for immediate project 


GEC-1223 Process Timer 


GEA-5337 Thy-mo-trol Ad- 
justable-speed Drives 


CR9516 AC GEA-5789 Progressive Mech- 


anization 


| CONSULT YOUR SWEETS PRODUCT DESIGN FILE. You'll find ‘‘everything electric’’ for machinery manu- | 


facturers in the General Electric Section. 
NAME 


COMPANY 





This Allen Cooler truck went right into our lab and proved .. . 


Why it pays to ask for 





TESTES EE 








G-E ENGINEERING solved a complex truck refrigeration problem AC plug-in during off hours. System was created by modifying 
for Allen Cooler. The General Electric system provides uniform standard G-E components, including an alternator, a rectifier, 
temperature when operating off the engine drive or on 115-volt and two fractional-hp motors, and adding a regulator. 


a EN 


w 


PROBLEM PRESENTED to G.E. by Allen Cooler design engi- 2 RIGHT INTO G-E LAB went this home delivery truck. 
neers called for flexible 24 ick refrigeration, maxi Laboratory study indicated design requirements, helped 
mum storage capacity, and m cut time needed to come up with final electrical system. 








G-E motor application help 


G-E engineers design electrical system to provide low-cost truck 


refrigeration during deliveries . . 


If you have a difficult motor application problem, 
you'll find it pays to take advantage of the technical 
skills and the resourceful engineering of General 
Electric's Specialty Component Motor Department. 
Here's how Allen Cooler profited: 


Allen Cooler design engineers wanted this: an elec- 
trical system for refrigerating milk delivery trucks 
which would operate at full cooling capacity at 
engine idling speed. An additional requirement was 
that the system also operate on 115-volt AC during 
off hours, thus providing 24-hour service. However 
operated, the system should maintain temperatures 
between 35 and 40 degrees at all times. 


G-E motor engineers went to work on these specifica- 
tions. They devised a packaged electrical system 
incorporating an alternator, a compressor-drive 
motor, an evaporator motor, a regulator, and a 


. plus overnight plug-in service 


rectifier. Made up of these skillfully integrated com- 
ponents, the compact system provides reliable cooling 
with maximum truck-storage capacity. 


Working closely with the Allen Cooler engineers, 
General Electric engineers installed the packaged 
system in a dairy truck and tested it under actual 
operating conditions. The amazing performance: 
during 6000 miles of hot weather service, there was 
not a single operational complaint. 


Next time you have a tough motor application 
problem, bring it to General Electric. You'll be 
taking advantage of engineering skills unmatched 
anywhere. To arrange for this service, contact your 
nearby G-E Apparatus Sales Office. For more in 
formation, write General Electric Company, Section 
704-27, Schenectady 5, New York. 


Ca ed Ot. 222047 phot po 72 20 uc 
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ACTUAL CONDITIONS of operation 
were simulated. In this cell, tempera- 
ture control accuracy was checked. 


INSTALLATION OF ALTERNATOR under 5 FINAL UNIT uses minimum spac« 
truck's hood. Unit must withstand heat, maintains even temperatures dur 
be compact, yet provide sufficient capacity. ing deliveries, permits plug-in service 





regular use of 
Wicked” 


Stainless Sheets 


SAVES MONEY! 


Stainless sheets are usually ordered by gauge number — with permissible A.I.S.I. 
thickness variation of plus or minus 1076 — but are sold on a weight basis. Thus, you 
may order 18 gauge, needing about .0475" thickness, and receive .052" thickness. But 
MicroRold may be held to a 3% plus or minus tolerance; and you may order by gauge 
number, specifying that it be rolled on the “light side” of the gauge range. While 
these savings may not be apparent in every single sheet of MicroRold, the weights 
will average less than the theoretical when figured over a period of time. These sav- 
ings can be substantial in your annual profit picture. 


— Washuugitn, SEL 


CORPORATION | 
WASHINGTON, PENNSYLVANIA 
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Perspectives 


DESIGN AND DEVELOPMENT 


GUIDED Congress is demanding—and getting—another report on the status and 

— the progress being made in the development of guided missiles. During 
hearings a few weeks back, the military gave confusing and conflicting 
scatements to the House Armed Services Committee. Consequently, mem- 
bers of the Committee have demanded that Secretary of Defense Charles 
Wilson submit a report to them by the first of the year. 

According to reports, Secretary Wilson is satisfied with the way 
things are going, but if the critical attitude of the Armed Services Com- 
mittee is any indication, it is almost a certainty that an outside man will 
be brought in to do the evaluating. Moreover, it may also mean that 
another “Czar” will be brought in to ride herd on the $1-billion per year 
program once again. 


SERVICES IN The advances that the Germans made in missile development during 

COMPETITION World War II showed how far we had lagged. The result since then has 
been an all-out rush to catch up and stay ahead of the crowd. As far as 
the Military is concerned, missile development has had about the highest 
priority of any military item. And, Congress has approved every request 
for funds. But there has been constant squabbling between the services in 
their attempt to take over the direction and control of the entire program 
of guided missiles from the other branches. The argument goes something 
like this: The Air Force claims that the missiles are "pilotless bombers"; 
the Army says that missiles are a “logical extension of field artillery”; Navy 
men are content to use both arguments, depending on which is to their 
immediate advantage. 


NEW SETUP Back in October of 1950, K. T. Keller was appointed head of the 
NEEDED as i : E 
missile program, and was made responsible to the National Security Coun- 
cil, reporting through Marshall, then Secretary of Defense. There is no 
doubt that Congress now feels that a similar Keller arrangement is needed 
to bring some semblance of order to the current program. While Keller's 
authority was then only “advisory”, it is generally believed that he did 
much towards weeding out some of the less promising long-range research 
in the field. However, he made scant headway towards coordinating the 
programs of the Army, Navy, and Air Force, leaving the present situation. 
Keller finally left in 1953, and since then things have been settling back to 
their pre-Keller status. 
The big difficulty of the missile program, though, is the continued 
pressure to push technical advances in all phases of the science of flight 


to the utmost—electronics, aerody namics, and materials. To make matters 


( Continued on page 125) 
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adjustable 
speed line 


I: pays to think first of the 

Louis Allis Co. whenever you're 

considering adjustable speed drives for 

your product or plant. Louis Allis 

builds all basic types. There's no 
Y compromising — from this complete line 
you can select the unit that's exactly 
suited to your job conditions and 


engineered for your application. 


For the simplest — and best 
— solution to any adjustable 
speed drive problem, call 
your nearby Louis Allis Sales 


Engineer, or write to us. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 


ASD-101 





Perspectives 


TWO MISSILES 


NEW HIGH 
PRIORITY 
PROGRAM 


DESIGN 
PROBLEMS 


worse, it all is being conducted under a blanket of secrecy, making it diffi- 
cult for congressmen to accurately evaluate the situation. It also makes 
it possible for the services themselves to hand out press releases and pictures 
that give a completely colored picture of the state of the art. 


The two most talked about guided missiles are the Air Forces Matador 


“pilotless bomber”, and the Army's “anti-aircraft” Nike. But according to 
reports, neither of these is close to satisfactory to the services that have 


them, despite the fact that Matador squadrons are now in Europe, and Nike 
batteries are now being set up around a dozen or so of our major cities. 
In the first public demonstration of the launching of the Matador, the 
missile dropped into the sea; the second flew correctly. The Army, too, 
knows that its Nike will not fly high enough or fast enough for present 
day planes. And in other essential respects, it is not completely satisfactory. 


In Washington there has been a complete reversal in the thinking on 
another high priority program—that is, the development of the atomic 
airplane. Not long after Secretary Wilson and his group took over, about 
18 months ago, they threw cold water on the talk about early development 
of any aircraft powered with an atomic engine. This was based on the 
conclusion that the whole idea was too far in the future to really get 
excited about. Now, there has been renewed talk about flying an atomic 
plane in five years, not ten, as originally figured. To back this up, there 
has been a step-up in interest and funds being spent to get a plane in the 
air, even though the first one that flies may not be of any use as a tactical 
or strategic weapon. However, if any guess were to be made on this score, 
the chances are that a strategic bomber will be the first nuclear powered 
plane. Earlier plans were that it might be one of the nature of Howard 
Hughes' huge flying boat. 

As before, secrecy restrictions are such that only small bits of informa- 
tion are allowed to be published. But of interest is one new development 
concerning the placement of a contract with a company which up to now 
has not been included in the program.—Glenn L. Martin. To date, engine 
development has been in the hands of Pratt and Whitney and General 
Electric, with Boeing and Convair responsible for the airframe design. 
Total expenditures on the entire project have been running around $14-$16 
millions per year—so far. 


Some of the design problems that have been harassing the engine 
makers are these: (1) Whether one or two separate circuits will be needed 
to carry the heat from the atomic firebox to the jet heating chamber. Since 
radioactive material is also transferred, two circuits may be required to 
cut down the amount of contaminated air exhausted over the countryside; 
(2) Whether the lines used to carry the heat transfer agent are to be made 
of metal or some other material. High temperatures and radioactive mate- 
rial have lead to considerable research in ceramics as a possible out. 
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Chrysler Airte 


FASTEST 


40% cost saving! 


New Casement Window Air Conditioner 
assembled at lower cost with 27 SPEED NUTS 


| Engineers of Chrysler's Airtemp Division, Dayton, 
Ohio, accepted many of the cost-saving recommendations in a 
Tinnerman Fastening Analysis Survey on their new Room Air 
Conditioner for casement windows. This led to the selection of 
11 different types of SPEED Nurs to make a total of 27 attach- 
ments. The result: an estimated 40% saving in assembly costs 
over alternate fastening methods! 


In addition to the Push-On and Flat Type SPEED Nurs used in 
the control panel assembly illustrated above, other SPEED NUT 
brand fasteners provide lightning-fast, corrosion-free, vibration- 
proof attachments on other sections of the new unit. 


A Fastening Analysis of your product can lead to lower costs 
on current models, even greater savings on new or advanced de- 
signs. See your Tinnerman representative for complete details! 


THING IN 


mp enjoys refreshing" 


FASTENINGS? 


Push-on 


Flat Type 
Speed Nut 


Speed Nut 


Speep Nut applications result 
in substantial savings in as- 
sembly time, cost of materials, 
and materials handling. For 
example, SPEED Nuts elimi- 
nate costly threaded inserts, 
make faster, easier attach- 
ments in blind locations, and 
permit greater design flexi- 
bility. A complete range of 
types and sizes available. 


Write today for your copy of the 
new Tinnerman Fastening Analysis 
Service Bulletin Number 336: 
TINNERMAN Propucts, INc., Box 
6688, Dept. 12, Cleveland 1, Ohio. 
In Canada: Dominion Fasteners, 
Ltd., Hamilton, Ontario. In Great 
Britain: Simmonds Aerocessories, 
Ltd., Treforest, Wales. In France: 
Aerocessoires Simmonds, S. A.,7 rue 
Henri Barbusse, Levallois (Seine). 
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NUMEROUS LETTERS commenting on the editorial 
“Standards Without Worth” have been received. All 
the writers are strongly in favor of the proposal set 
forth in the editorial, namely, that the arbitrary gage 
number systems for designating strip and sheet thick- 
nesses, wire diameters, drill sizes and screw sizes be 
abandoned. Apparently it is only necessary to get 
a movement started in this direction. Its wide accept- 


ability will then result in an early elimination of the 


clumsy and confusing gage number systems. 







There are many organizations that are interested in 
and concern themselves with the development and 
adoption of standards of all kinds. The problem of 
gage number systems is logically in the field of inter- 
est of the machine design division of the American 
Society of Mechanical Engineers and that of the 
American Society for Engineering Education. Both 
those groups would perform a great service if they 
were to recommend the elimination of the use of 


gage numbers for the designation of sizes. 


The Society of Automotive Engineers and the 
American Society for Testing Materials are two more 
organizations that are concerned in this problem. It 
is perhaps significant that in the ASTM tables for 


the tensile requirements for the strength of wire, 
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Start the Ball Rolling 








Product Engineering 


the wire diameters are expressed in inches, not gage 
numbers. And naturally so because the gage number 


in itself has no significance 


Indeed, there are wires produced commercially in 
considerable quantities for which there are no gage 
numbers. The diameters of these wires are always, 
and can only be, expressed in inches. ASTM specifica 
tions of “Dimension and Permissible Variations’ 
require that “The wire sizes shall be expressed as 
the diameter of the wire in decimal fractions of 


an inch.” 


The final step in the establishment of a national 


standard is through the American Standards Associa 
tion. This association takes action only at the behest 
of other societies or associations. It does not initiate 
standards; it supervises their establishment when 


requested to do so by authoritative organizations 


Here is a project that can well be launched by 
the machine design division of the ASME or ASEE, 
by the SAE, ASTM. All that is necessary is for 
individuals in those groups to speak up for th 
elimination of gage numbers. Now is the time to 


start the ball rolling. 
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Arnold Rubber Covering Machines use two 
New Departure ball bearings in each spindle 

. reach speeds of 10,000 r.p.m. with only 
5 h.p. needed for each 80-end machine. 


High spindle speeds with low power requirements 

. .. high precision with low upkeep. These are , 

some advantages New Departure ball* bearings Uh ar a BALL 

bring to Arnold Rubber Covering Machines. 4064 
Throughout the textile field, New Departures 
assure better, faster machine operation with ` 
lower power, lubrication and maintenance costs. j 
And better-quality finished products result. 

When you have textile equipment in the design E 1 | | r d a ie d 
stage, talk with your New Departure engineer. 


He'll be glad to help you get greater efficiency BALL BEARINGS 
and economy in your bearing applications. 


F GENERAL MOTO 
eriden onnecticut 


nnon industries, Ltd., St. Catharine 


Product Engineering — August, 1954 











Product Engineering 


Static and overload fractures, fatigue 
fractures and stress corrosion cracking 
are the most common types of service 
failures. Twelve examples show service 
failures caused by: use of the wrong 
material, decarburization that reduces 
strength, fretting between parts and 
other causes. Also included are some 
precautions that should be considered 
in the design, fabrication and use of 
metal parts to reduce service failures. 


S RNEEEI S 


G. W. QUICK 
Metallurgist, Mechanical Metallurgy Section 
^ National Bureau of Standards 


An aircraft oxygen cylinder exploded because 
it was made from steel mucb barder tban tbat 


specified. Use of the wrong material is one reason « « « 


MECHANICAL FAILURES of metals can be broadly 


classified as those in which the part: a) deformed 
to such an extent that it was no longer serviceabl 

or b) fractured. Since the fracture of a part is 
often more disastrous than excessive deformation 
placed upon failures by fracture. But 
rarely does a structure or machine fail in normal 


emphasis is 


service simply because loads are greater than th 


strength of the parts. O sionally this will happen 
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... WHY PARIS FAIL 


if service requirements are underestimated, as 
the example of the bolts shown in Fig. 1 wh 
failed because decarburization of the surfa 
reased the strength of th ids. Much 
common, however, are failures where factor 
than static loading of the parts are involved 
as fluctuating stress, corrosion, and rubbing 
tween suppos ily fixed meml 

The nature of the stresses, and oth i 





PREVENTING FAILURES 

Product Engineering published a series of five articles in 1949 by Charles Lipson that 
discussed the factors affecting the strength and life of machine parts. These articles 
evaluated such factors as: static, alternating and combined loadings on the use of parts; 
surface finishes, plating processes and cold working on the fabrication of parts; and 
stress concentration and reentrant angles on the design of parts. 


The fact that many service failures of the same type still occur indicates that the 
basic cause of failures and the precautions needed to avoid them are not fully under- 
stood or realized by those directly concerned. This article, based on cases investigated by 
the Metallurgy Division of the National Bureau of Standards, considers several types 
of common service failures—static or overload fractures, fatigue fractures and stress 
corrosion cracking. Since the cause of failure can often be determined by an examina- 
tion of the actual fracture, photographs of the actual failures are included. 


But more important, these examples serve to emphasize the precautions that must be 
taken in the design, fabrication and use of metal parts for structures and machines. 
These include such items as: in design, to reduce sharp re-entrant angles; in fabrication, 
to avoid stress risers; in use, to restrict the loads to the design values. 


The editors wish to thank the staff of the Metallurgy Division for allowing Product 
Engineering to publish some of the more interesting cases from their files. Additional 
information will be available with the publication of the National Bureau of Standards 
Circular 550, “Mechanical Failures of Metals in Service”. 


have a marked influence on the naturi 
of a fracture, so a knowledge of the 
several types of fractures provides a 
powerful tool in determining the 
causes of failures in service 

Static or Overload Fracture. When 
a metal member fails because of a 
single application of a load greater 
than the strength of the member, there 
is usually considerable plastic deforma 
tion prior to fracture. This deforma- 
tion is apparent on inspection of the 
fractured parts; for instance, Fig. 2 


shows the large amount of bending 


that occurred in a landing gear part 


prior to fracture. This ability of a 
member to withstand plastic deforma- 
tion is a function not only of the 
properties of the material but also of 
the geometry of the member, the type 
of stress to which it is subjected, the 
rate of loading, and, in many mate- 
rials, the temperature. As an example, 
Fig. 3 shows the effect of geometry 
on the ductility of steel; these two 
specimens are made of the same steel 
and both were originally the same 
shape. Both were loaded in the same 
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way: by supporting the ends and strik- 
ing the middle with a heavy pendulum. 
The lower specimen was struck on the 
side containing the notch and was de 
formed a large amount but did not 
fracture. The upper specimen 
struck on the side opposite the notch 
and broke in a brittle 


was 


manner with 


relatively little plastic deformation. 
Although there are very few appli- 


cations of metals in which it is neces- 
sary for the part to deform appreciably 
in service, some ductility is essential 
to permit yielding of the metal at 
sharp notches. Such notches are almost 
universally present in commercial met- 
als due to inclusions, bolt holes, weld- 
ing defects, scratches, corrosion pits 
The stress at the 
bottom of a severe notch may be sev- 


and other reasons. 


eral times as large as the average stress 
on the section; a ductile material will 
deform plastically in the small highly 
stressed region and so redistribute the 
stress that its peak value will be re- 
duced. If that 
the material behaves in a brittle man- 
crack 


conditions are such 


ner, a will be formed before 
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plastic deformation can take place 
Frequently, this crack will propagate 
at high velocity through the rest of 
the: section. This type of fracture is 
characterized by very little deforma- 
tion adjacent to the fracture and often 
by markings known as “herringbone” 
or "chevron" patterns on the fracture 
surface. Fig. 4 fracture of 
this kind produced in the laboratory. 
It will be noted that the pattern points 
toward the source of the fracture. This 
fact is often of value in studying serv- 


ice fractures. 


shows a 


The lead photo shows a cylinder 
which failed 
hardness of the steel caused it to have 
inadequate ductility, while the fracture 
of Fig. 5 was caused by the poor trans- 
verse ductility of steel containing large 
inclusions. 


because the excessive 


The strength of metals generally de- 


creases as the temperature increases. 
Consequently, parts that have adequate 
strength at room temperature may fail 
if the operating temperature becomes 
high, and the fracture can occur after 


many hours under constant load. lí 


the temperature is high enough, the 
strength of the grain boundaries in the 
metal will be reduced to such an ex 
tent that intergranular cracking will 
occur, and the resulting fracture will 
show very little ductility. Fig. 6 is a 
fracture of this type 


When 


subjected to repeated or fluctuating 


Fatigue Fractures a metal is 
loads it may eventually fracture at 
stresses much lower than those which 
would be required to cause fracture 
under static conditions. This phenome 
non is known as fatigue and is the 
most common cause of primary failures 
of metals in service. Laboratory tests 
have established the fact that a fatigue 
fracture is progressive in nature; after 


a number (often many million) of 


cycles of stress, a small crack forms 
in the region where the stress is high- 
this 


est. Under continued 


crack 


perpendicular to the tensile Stress until 


stressing, 


grows in a direction generally 


the cross section of the member is 


reduced to such an extent that the 


remaining arca fractures trom over- 


load. Because of this mechanism, the 





Fig. 6—Brass aircraft turnbuckle that had broken while heated to a 
high temperature. Fracture surface shows extremely coarse grains and 
little ductility. The temperature at failure was sufficiently high to re- 
duce the strength of the grain boundaries in the metal. 


Fig. 7—Front axle of forged steel that failed in fatigue. Crack orig- 
inated near the middle of the bottom of the part. More than half the 
cross section was cracked before the remaining portion failed from 
overload. Crack originated at point where forging flash was removed. 


Fig. 8—Effect of repeated stress on ductility. Identical specimens 
were loaded in bending. The upper one was subjected to many 
cycles of reversed loading and failed with a typical fatigue frac- 
ture, showing no ductility. A single high load was applied to the 
lower specimen causing only bending of the part. 


surta Ol 
characteristi 
mite differ 
qui lift 


clearly shown in Fig 


7, wh 


tl 
n 


ich smoother tl 


portion at 
I 


crack is usually 


1 
cause plastic d 


fracture 
tigue 


1 
across the 


part way 


is a con 


area broken by overstress 
his part will show some ductility, so 
will not fit to- 


gether well when the parts are replaced 


fractures of this type 


in approximately their original rela- 
rt d i 


tionship (the fatigue crack portion will 


held apart by the deformed over- 
stress portion ) 
fractures 
mark- 
ings known as "beach" or "clam-shell" 


Ihe surfaces of fatigue 


frequently show characteristic 


narkings, which represent the outline 
the fatigue crack at various points 
its growth. When these markings 
present, Fig 
ins OI 


9, they provide a 
locating the origin of the 
fracture accurately. 


It is generally agreed that the pri- 


mary factor responsible for the fatigue 
failure of a part is much more often 
its geometry than the material of which 
it is made. A large percentage of the 
failures investigated could have been 
avoided by more careful design to 
eliminate points of stress concentra- 
tion. The necessary to 
fatigue failure is usually less than that 
required for plastic deformation of 


stress cause 


the metal, so there is no opportunity 
for redistribution of the load in the 
The fail- 
ure of Fig. 10 was caused by the in- 
adequate fillet at the cut-out for the 
hold-down nut. 


neighborhood of the notch 
E 


Similar failures have 
been investigated almost every year; 
the frequent occurrence of such easily 
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P 9 Tulgo iun den i he or clam shell markings show the way in which the 
fatigue c P across the shaft, (A). Fracture started at point O in an area where fretting had occurred 


fati rogressed 
under the propeller hub. (B), shows the extent of the crack under the hub. Final failure caused by overload. 


Fig. 10—Steel engine cylinder fatigue failure caused by a stress concentration at the cut-out for the hold down nut. 
Fatigue started at arrow, (A), and progressed first diagonally, then circumferentially. Section through intersection of 
^ut-out and cylinder wall, (B), shows sharp corner radius which is a cause of stress concentration. 


avoided failures indicates thi C As most fatigue 
not sufficient emphasis on fatigue in the surface, the 
the design and fabrication of equip face is of primary 


ment subject to fluctuating loads tigue failures are to 


Fretting caused by rubbing between carburization of th 


closely fitting members is 4 n member, for exampl 
source of fatigue fractures which « tigue strength to 


not seem to be prop rly appreciate member having 


The failure of Fig. 9 was initiated in. throughout. Def 


this way. When fretting is severe such as tool marks, 


between steel members it can often 


detected by the presence orf a fin 


i 


pits, are far more 
fatigue strength of 


h 


brown powder. This should always I static strengt 
regarded as a danger sign and corre The effect of differen 
tive action should be taken if the parts caused by oxide in 
are subjected to fluctuating stress. A nature of a fatigu 
powder, usually black, is formed by trated by Fig. 11 


fretting between aluminum members Fatigue fractur 
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Fig. 11—Fractured steel torsion rod from 
a highway bus. The fatigue crack started 
on a longitudinal plane which is charac- 
teristic of fracture under torsional load. 
This crack extended from A to B, then a 
tensile fatigue crack formed at the end of 
the longitudinal crack and extended to C. 
Final overload fracture of the rod fol- 
lowed a helical path from C around the 
rod to D, causing complete failure. 
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Fig. 12—Square aluminum alloy tubing 
that developed cracks while in service. 
Crack resulted from a combination of very 
high internal stress and mildly corrosive 
conditions. Internal stress resulted from 
method of fabrication. Crack has pro- 
gressed to left beyond hole drilled to 
forestall its spread. The meandering na- 
ture is characteristic of stress corrosion 
cracking in aluminum alloy. 





en 


Fig. 13—Stress corrosion cracking of a 
24S aluminum hinge fitting. Failure prob- 
ably caused by forcing an oversized bear- 
ing into fitting. Such a force fit can cause 
tensile stress of sufficient magnitude to 
crack a material which is susceptible to 
intercrystalline corrosion. Fitting on left 
has lost its bearing while one on right 
has merely cracked along top surface. 






cur in parts that are subjected to no 
external load whatsoever, due to the 
internal stress developed in the part 
during fabrication, Fig. 12. 

This is also a progressive type of 
fracture, beginning with a small crack 
and progressing across the section per- 
pendicular to the tensile stress. The 
resulting facture is brittle, as stress 
corrosion cracking can occur under 
stresses less than those required to 
cause plastic deformation. If differs 
from a fatigue fracture in that there 
are usually numerous cracks that tend 
to "wander" through the metal, giving 
a coarse appearance to the fracture 
surface. A polished section through 
the metal damaged by stress corrosion 
cracking usually shows a network of 
fine cracks. 

Corrosion is frequently a contribu- 
ting factor to mechanical failures. A 
small corrosion pit can concentrate the 
stress in the surface of a part and be 
dangerous if the part is subjected to 
fluctuating loads. Even corrosive agents 
that do not appreciably corrode the 
metal can effect its fatigue strength. 
Some light metals and copper alloys 
we found to give trouble under mildly 
orrosive conditions and care should 
be taken to avoid the possibility of 
stress corrosion in the use of these 
materials. Preventive measures in the 
selection of materials will minimize 
these effects. 

An example of stress corrosion 
cracking, illustrated by Fig. 13, was 
caused by the stress in a press-fitted 
assembly. 

Thes examples serve to emphasize 
the precautions which must be ob- 
served by everyone concerned with the 
design, fabrication or use of metal 
parts in order to avoid failure in 
service. 

Some of these precautions are: 

1. Design: Elimination of sharp 
eentrant angles at fillets, keyways and 
other changes of section. Accurate 
stress analysis at points of stress con 
centration and verification of the analy 
sis by experiment or by fatigue testing 
of sample parts. Careful selection of 
material and fabricating methods to 
produce parts of adequate transverse 
strength if significant stresses are to be 
applied in that direction. Proper com- 
bination of material and static design 
stress to eliminate the possibility of 
stress corrosion cracking in the envir- 
onments to be met. Specification of 
materials that will provide adequate 


resistance to brittle fracture, particu- 
larly under shock loading and low 
ambient temperatures. 

2. Fabrication: Careful workman 
ship to avoid points of stress concen- 
tration caused by welding defects, tool 
marks, improperly formed fillets, 
grinding cracks, quenching cracks and 
others. Control of forging practice to 
avoid folds, seams, and internal fis- 
sures. Protective atmospheres during 
heat treatment to avoid decarburiza- 
tion. Proper control or elimination of 
residual stress caused by pressfits or 
cold working in parts subject to cor- 
rosive environments. Rigid inspection 
of highly stressed parts to eliminate 
surface imperfections. 

3. Use: Control of operations to 
restrict the loads to those for which 
the machine or structure is designed. 
Protection of parts from corrosion that 
can cause damage. Periodic inspection 
of highly stressed members by person- 
nel acquainted with the nature of 
fatigue failures. Prompt repair or re- 
placement of parts damaged by un- 
usual conditions, such as fire, collision, 
overloading or unusual corrosion. Peri- 
odic disassembly of clamped members 
to inspect for evidence of fretting. 
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Vertical longitudinal section 


G. M. KELLEY 
The De Havilland Aircraft of Canada, Ltd. 


METHODS FOR DEVELOPING both dou- 
ble and single-curvature surfaces are 
continuously under study by most air- 
craft companies in attempts to speed 
up what generally are meticulous and 
costly time consuming operations. Sev- 
eral techniques have been used with 
various degrees of success. One method 
is to define cross-sections entirely in 
terms of tangent radii. Another 
method is the mathematical lofting 
technique which controls aircraft lines 
through a specialized use of the sec- 
ond-degree curve. The latest method 
aimed at lofting simplification is a 
single-curvature approach for aircraft 
fuselage components that can be de- 
scribed as segments of cones having 
their radii in the plane of the paper. 

Equally adaptable to other applica- 
tions whose ‘cross-sections primarily 
stress utility form, the single-curvature 
technique offers several advantages for 
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Radial longitudinal section 
/ 


Locus of centers / 
Skia \ 
\ 
x oJ 


its use: (1) Accelerates the precise 
final lofting and template drawing 
phases in conventional aircraft; (2) 
Facilitates the preliminary and tenta- 
tive design lines for original study or 
mock-up; (3) Simplifies the design 
of such items as vertical and sliding 
windows to allow them to move regu- 
lar to the surface instead of in elabo- 
rately constructed tracks. From the 
manufacturing viewpoint, this tech- 
nique results in the elimination of 
costly skin forming dies with less time 
being required to produce a part. Also, 
the single-curvature skin can be pro- 
filed and pierced in the flat before 
forming. When extended to cover 
oval, obround and rectangular sections, 
this technique points up additional ad- 
vantages beyond those obtained by the 
conventional single-curvature surface 
generated between either calculated 
second-degree or faired sections. 
Outline Design Obstacles. First step 
in the generation of a single-curvature 
skin is to select a convenient working 
scale and then phantom in the various 


~ Horizontal longitudinal section 


design obstacles about the horizontal 
and vertical axes of the aircraft. After 
allowing for such items as engine and 
accessory clearances, pilot's shoulder 
clearance, visibility angles, and cabin 
cargo space, the envelope profiles can 
be roughly drawn about the axes. 
Fig. 2 illustrates this initial phase of 
the lofting operation. 

Determine Character of Envelope. 
After analyzing the nature of the 
curves, the envelope shown in Fig. 2 
can be reasonably broken down into a 
triangular flat bounded by two ellipti- 
cal sections. Next step is to reduce the 
profiles to accurate curves which can 
be described in terms of tangent radii. 
Referring to Fig. 2 again, it is again 
reasonable to assume that the inner and 
outer curved portions of the elliptical 
envelope can be developed using two 
radii for each portion. Based on this 
premise, the elliptical upper section of 
the "shovel" must then have one center 
on the center line of the aircraft and 
the other at some point horizontally 
opposite the 


maximum one-half 


































































































































































































































































































(B) 7riangulor 
Flat 


(A) Lower 
elliptical 
portion 


Fig. 2—Roughly drawn profile of an 
aircraft fuselage section from stations 
1 to 5. Envelope is divided by eye into 
three sections as shown. 





breadth point. The latter point can 


this radius and 


have to be 


be determined since 


all others of its group 
tangent to the vertical face of the tr 
angular flat at its upper edge 

Develop Generating Line 


jecting a linc 


By pro 
joining the two centers. 


the tangent 


point of the two radii is 
established. Thi 
} 


face between the 


single-curvature sur 
two dissimilar sec 
tions is then developed by setting up 
the straight g€ 


nerating lines between 


the superimposed sections. This is ac 
a longitudinal 
plane about the end profiles and join- 


complished by “rolling 
ing the tangent points of each profili 


to the plane at each of the rotated 


positions 
The 


envelope can 


Yet 1d upper t tion t! 
inner and uj pel por ion OI thc 
} 
t 


two radii to closely 


approximate th 
roughly drawn profile using the proje 


I 
tion of the line joining their tentativ 
Since th 


centers points which defit 
thc projection line lie on known ver 


tical and horizontal lines, th point of 


tangency on the previously drawn gen 
erator line is determined. At this stag 


of the lofting procedure, the envelop 
be broken down into two por 


can now 


tions of two oblique cones having radii 


in the plane of th« paper and on 
triangular flat with one side in th 
plane of the paper 

The lower portion of th body. al 


t 
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»e developed by drawing 








gent radii method. Each curved sec- 
tion is composed of two arcs. 


from thc 
other section, can be analyzed and de- 
Restric- 
tions on the positions of the radii cen- 


though of different 


form 
veloped in a similar manner 


ters are the same as before because of 
the tangential requirements to the tri 
angular flat and the symmetry of the 
body being developed 

Completion of Envelope Develop 
ment. Preparation for full scale loft- 
ing is made by erecting a perpendicular 
to the base line which gives axes of 


The 
four center line de pths of the sections 


the aircraft about which to work 


and the three points of the triangle 


Next step 


is the drawing of the shoulder radii of 


are then accurately laid out 


Any article on a subject covering a new 
technique or method for accomplishing 
an old problem always raises questions in 
a reader’s mind. Several of these questions 
were referred to Mr. Kelley. Their context 
and Mr. Kelley's answers are listed below. 


(Q) Is 


primarily 


this single-curvature technique 
aimed at semi-production ap- 
plications or can it be adopted for mass- 


production requirements? 

(A) The technique can be used in ap- 
proximating compound curved surfaces in 
a pre-production run, later replaced in 
production by the final design. It is use- 
ful in developing the final lines and the 
detail templates of the members within 
those lines for full production runs of 















the large section. Working from the 
apex of the triangle, the shoulder 
radii centers are marked off as they 
cross the horizontal line through the 
apex. Then using the center line 
depths, the two additional radii neces- 
sary to complete the section are drawn, 
cach being adjusted for perfect tan- 
gency with the centers marked off on 
the center lines. In a similar manner, 
four radii complete the inner or ob- 
round section. 

With the end profiles defined, thc 
resulting equally spaced intermediate 
sections are drawn. The distance be- 
tween each pair of centers is divided 


into four equal parts and the 12 points 


certain fuselage and engine fairing com- 
ponents. De Havilland's Chipmunk, L-20, 
Beaver and Otto are such examples. 


(Q) Is much of the character of the form 
lost when going from scale to full size? 
(A) With the usual care observed in 
scale work, no more than a normal 
amount of variation will result in the re- 
finement of going from scale to full size. 
Since the form fore to aft is generated by 
straight lines and the cross-section radii 
are in the plane of the paper, important 
dimensions of full scale bodies and their 
cross-sections can be calculated and 
proved before full scale drawing. 

If the transition is a gradual one, the 
illusion of continuity is good. But it is 
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marked off. Both sides of the triangle 
and the top and bottom center skin 
lines are also divided into four parts 
with those 12 points spotted. Then by 
sweeping in arcs matching the pre- 
viously laid out points, the initial or 
developing phase of the operation is 
completed. At this stage of the project, 
one triangular flat and portions of four 
oblique cones have been defined, each 
having their descriptive radii in the 
plane of the paper. 

Evaluation of Cones in Envelope. 
While the envelope shown in illustra- 
tions uses only four cones, the choice 
of the number of cones should be de- 
termined by the given form and the 


not practical in many applications where 
the character loss of a finished full size 
body or portion of it which is composed 
of several bays fore to aft of single curva- 
ture compared to a continuous compound 
curvature. 


(Q) Does this technique reduce or elimi- 
nate the use of splines and weights to 
prove out the design and get various pro- 
file views? 

(A) The need for splines is materially re- 
duced by using cross-sections as much as 
possible for compound-curve work since 
the sections are described by radii rather 
than coordinates. This procedure elimi- 
nates the use of splines and weights in 
the related frame template drawing op- 
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fact that each cone must be matched 
to the adjacent cone on a common 
straight generating line. To properly 
create the enveloping sections in terms 
of radii in the plane of the paper 
which at the same time define portions 
of cones matched as stated above, a 
fair amount of trial and error pro- 
cedure is required as the number of 
cones increases. However, the basic 
technique is still to use the extension 
of the line joining the centers of the 
two mating radii as a “wand” for de- 
veloping the generating line. A good 
approach is to evaluate the end pro- 
files by eye, selecting tangent points 
from which to roll target generators 


erations. It allows longitudinal control to 
be obtained by two splined lines per seg- 
ment rather than by a multitude of con- 
ventional buttock and waterline profiles. 
However, for airfoils, involved air-ducts 
and similar applications, splines are still 
required, 


(Q) How does this technique compare 
with the speed and accuracy of the sec- 
ond-degree curve technique using logarith- 
mic fairing? 

(A) The mathematical lofting technique 
developed by North American Aviation 
Corp. in America and Bristol Aircraft in 
England during the last war has many 
uses but also some practical limitations. 
Often, the amount of time, personnel and 


and then to develop the cone so that 
the wand extension settles its series 
of points in a straight line similar to 
the target generator. This approach, 
being graphic, allows a good visualiza- 
tion of the results as balanced against 
the necessary adjustments to the cones 
during the project’s formative period. 
The final phase of the operation is, 
of course, the preparation of the de- 
tailed metal template. Generally the 
template of an alloy part will show 
the developed blank size, its reduced 
profile to suit the offset router, the 
external formed size or outer mould 
line of its flanges, and the internal 
formed size together with all holes. 


OT LT a TL Le ee a eR ae USE AURA tt t e 


equipment necessary seem disproportion- 
ate to the job’s importance. Speed and 
accuracy, in the layout stage at least, are 
no greater than usually required. 


(Q) Would this technique lend itself to 
those applications where aerodynamic 
characteristics are extremely important? 


(A) The single-curve technique naturally 
has its specific uses, being suggested as an 
uncomplicated and quick means of deal- 
ing with aircraft fuselage components 
composed of single curve envelopes. Nu- 
merous sections of modern military air- 
craft and missiles have the "projectile" 
look while work-a-day cargo aircraft 
stress utility forms. This technique is 
recommended for the latter applications. 
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SIDNEY DAVIS 


Chief Development Engineer, Components Div., Servomechanisms, Inc 


Induction Potentiometer 
As An Angular Position Indicator 


By producing an electrical signal that is proportional to the angular position of its shaft, the 
induction potentiometer is becoming an important component in the design of control systems for 
automatic machines and processes. With an average life of hundreds of million cycles, infinite 
resolution, high accuracy over a wide temperature range, and inherent durability, it offers advan- 


tages over resistance 


PHYSICALLY, the induction poten- 
tiometer, or IP, has a motor-like con- 
figuration, Fig. 1, with coils so 
distributed on the rotor and stator as 
to achieve a prescribed variation in 
output voltage with angular shaft rota- 
tion. It can be considered as a mutual 
inductance which varies with angular 
position and has a precisely controlled 
calibration curve. 

In most applications, a single 
primary winding is excited and a 


voltage proportional to the shaft set 
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potentiometers for 


many types of 


ting is developed in a single second- 
ary. Although most units are built 
for infinite rotation, performance is 
most operation 1s 
restricted to a band centered about a 
null position of the output winding. 

In simplified form, Fig. 2(B), 
shows the configuration of the mag- 
netic circuit and windings. A more 
complete schematic would differ from 
this diagram only in such non-essential 
respects as including means for com- 
pensating for non-ideal magnetic cir- 


accurate when 


critical 


control applications. 


cuit geometry, and external loading. 
These can be ignored for the present 
without affecting the basic principles. 


Performance Characteristics 


Except as noted, attention will be 
directed specifically toward linear po- 
tentiometers—those having a straight- 
line variation of output voltage with 
shaft position. Fig. 5 shows the cor- 
relation between output voltage and 
winding distribution. The primary 
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Fig. 2—Schematic (A) shows that the IP 
is in essence a variable mutual inductance. 
In the same general category as resolvers 
and synchros, it is distinguished primarily 
by the number and arrangement of its 
windings. (B) is a simplified section of its 
magnetic circuit. Excited rotor winding 
sets up an a-c flux field which generates an 
output voltage in the secondary. Wind- 
ings are distributed to produce a desired 
voltage variation with shaft angle. 


Fig. 3—Typical winding distribution and 
flux pattern. (A) shows ccil distribution 
on rotor. (B) illustrates the flux in a uni- 
form air gap generated by a winding dis- 
tribution such as (A). This sketch also 
shows an output coil for achieving linear 
performance. (C) shows a typical output 
voltage curve. 


winding distribution establishes the 
air gap flux pattern, while the sec- 
ondary distribution determines the 
variation in output flux linkages (and 
output voltage) with rotor shaft 
position in accordance with the funda- 
nental laws of electromagnetic in- 
duction. For a given performance, 
there are usually many satisfactory 
combinations of primary and second- 
ary windings. Choice is dependent 
upon such factors as relative accuracy 
of the individual combination, avail- 
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Nul! output at 
8*0. 


Línear ronge of operation 


ability of standard lamination, winding 


efficiency, comparative 
non-ideal condition, etc. 

Inasmuch as IP performance is 
governed by the relationship between 
the air gap flux fields and the output 
coil, any departure from required con- 
figuration of air gap and/or winding 
introduces errors. Three major error 
sources are: 

1. Non-ideal winding distribution. 

2. Non-uniform air gap reluctance, 
partially a result of slot openings. 


sensitivity to 


Flux pattern - amplitude alternates 
at line frequency. 


,9'eter output coil 


Airgop surfoce 


/ of stator 


and non 
uniform magnetic permeability. The 
curves in Fig. 4 show how these errors 
affect the performance of a poten- 
tiometer. 

Beside accurate shaping of the out- 
put voltage versus shaft angle, proper 
gain and phase scaling are necessary 
with the IP. A linear potentiometer, 
for example, must not only be pre- 
cisely linear, but the slope and phase 
shift of the output characteristic must 
also be controlled closely. Phase shift 


3. Machining variations, 
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Axis of rotor coil 


/deal linear characteristic 
(bes! linear fit to 
output curve, passing 
through origin) 


Actuat IP output 


Siot openings ore not 
shown in tħe magnetic 


circuit 


ELECTRICAL 
NOMENCLATURE 


Transformation Ratio: Ratio of second 
ary voltage to primary voltage when the 
winding is excited and the sec- 
ondary is 


primary 
at maximum output position 
Standardization: Process of adjusting 
circuit elements to have the transforma- 
tion ratio and phase angle approach their 
nominal values 
Compensation: Special circuitry added 


to prevent variations in transformation 


ratio and phase angle 


Residual 


voltages present in null position 


Voltages: Undesired output 


Phase Shift 
ondary voltage and primary voltage. 


Phase angle between sec 


Quadrature: Fundamental frequency 


residual appearing in IP output, 90 deg 
out of phase with the useful output 


should 
shaft position 
Whereas s 


nton 


[WO Way 
which may 
rrequency sen 
times eV 


means ol 


140 


Fig. 4—IP errors resulting from irregularities in the mag- 
netic circuit. Error is measured as the difference between the 
ideal linear characteristic and the actual output voltage. 


f, jn i 


o* rofio of primary fo secondary coils 
fyrg* primary and secondary resistances, respectively 
jų jn," primary and secondary leakage reactances, respectively 
ixm= primary reactance due fo airgap flux 
tm: effective resistance corresponding fo core loss 


The equivalent circuit of the IP defines its characteristics 
ot maximum coupling of primary and secondary windings 


Approximate formulas for computation —assuming 
relatively low leakage impedances, and low core loss 


Ee lopen circuit ) *E, 


Phase shift [open circuit) = 


E 


f, 
mt Xm 


Output. impedance *( rg tix, + zi f, +i) 


Fig. 5—Equivalent circuit of the induction potentiometer. 


often recommended, 


not only provide ad 
for standardization and 
mpensation, but also provide tor 
solation of components in complex 
ystems. They prevent loading errors 
almost mandatory in the more 


systems 


equivalent circuit, Fig. 5, is 


or calculating scaling and phase 


and for predicting the effects 
hanging temperatur 
appli d voltag« 


the fact that the 


[re quency, 
Its use is derived 
shape of the 
IP is rela 


ly independent of operating condi 


ristic curve of the 


tions, and a complete knowledge of 
scaling and phas is all that is needed 


to explain changes in performance 


The 
determined by 


as operating conditions vary 
equivalent circuit is 
holding maximum coupling between 
input and output windings, and treat 
ing the component as a conventional 
transformer. Parameters can then be 
measured by making open and short 
circuit tests as described in text books 
on ac machinery 

Besides showing the form of the 
equivalent circuit, Fig. 5 defines the 
tabulates 


for making estimates of complex trans 


parameters, and formulas 
formation ratios. Since the leakage im 
pedances of small components such as 
the induction potentiometer, are rela- 
tively high, special methods of meas 
often used to 


urement are improv C 


their overall accuracy. 
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temp. coef resistor 


(ann a po 


Fig.9 


R,* phose odjustmant t 
Special angie 
Resover R2* goin adjustment feed bock coils 


Fi dh m bonnet MARETE EEEE aa REES an aa D aped to 
ican rotons Fig. 9--Like Fig. 8, this an electrical resolver circuit utili:ing a booster amplifier wi ich 
potentiometer. 


Standardization and adjustment can be mad 


Compensation angle to standard phase and gain cor: 
sponding to that angle. The angl 


The equivalent circuit representation maximum accurate output is freq 
immediately suggests an approach to used, i.e, the maximum rated 
standardization and compensation To compensate for dissymmetry 
Elements inserted in either primary output for positive and negativ 
or secondary circuits may establish an the average of the output voltag 
exact scale factor and phase shift the extreme positive and negative | 
Suitable temperature or frequency tions is often standardized. Fig 
sensitive components can be included and 7 show typical standardizatio: 
to compensate for variations in thosc and compensation circuits Ih ar 
quantities. Thus, the designer need rangement of Fig. 7 achieves z 
compute only approximate parameters, phase shift which is, by far, the most 
and establish the general nature of the convenient value for general purpos 
compensation, since final adjustment is but is relatively sensitive to 
always made by test. Further, ina frequency shift 
much as output voltage varies in a For maximum flexibility 


fixed manner with shaft position, test curacy, booster units ar 
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iron permeability in thousands 


O 1000 2000 


4000 


Fig. 11—Harmonics generated by iron 


Phase shift 
( deg. leading) 


nonlinearity dictate the design value 
of core flux density. These internally 
generated harmonics must be distin- 
guished from those directly transmitted 
to the output by a distorted primary 


excitation. They may be readily found 
when IP is in a null position. 


Transformation 
ratio 


Flux density (lines /cm?) 


o 20 40 60 80 100 


1S 120 


Primary voltage (volts) 


Fig. 10— Typical variations of transformation ratio and phase angle 
with core permeability and supply voltage. Performance charac- 
teristics can be predicted from a knowledge of the core permea- 
bility data and the equivalent circuit. 


requires high performance boosters, 


stabilized by feedback, but 
is of major importance in simplifying 


maintenance. 


negative 


While necessary for maximum ac- 
curacy, booster systems are complex 
and costly. A considerable amount of 
cabling is required in installations be- 
tween power supply, boosters, and 
IP's. High quality boosters have many 
tubes, and external cooling is needed. 
Reliability suffers. Consequently, for 
medium accuracies (0.25 to 0.50 per- 
cent) 
approach 


designers often use 
IP’s, 
pensated by means of temperature and 


frequency be 


a hybrid 
standarized and com 


sensitive networks, can 


used with simple cathode followers 
for isolation. Sometimes, isolation am 
plifiers are omitted altogether, or used 
only occasionally, and rescaling is done 
by networks to correct for loading. In 
designing these circuit variations, the 


equivalent circuit plays a dominant 


role 

It is common practice for users who 
do not require highest accuracy, to pur 
chase the basic IP, and to design their 
own electronic and other components 
to meet their system requirements 
This allows for maximum flexibility 
Even for the most 


stringent rc quire 


ments, a manufacturer may preter his 
own components tor greater uniform 


ity, or specialized application 
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Core Effects 


Since the IP 


voltage 


variable 
flux 
density varies, resulting in changing 
permeability. Fig. 10 shows a typical 
range of 


ope rates at 


level, the magnetic core 


initial 
mu to maximum, followed by satura- 


variation from low 
tion. Units are rarely operated at high 
core densities because of the need to 
minimize residual harmonic voltages. 
Rather than heating, these harmonics, 
limit the maximum allowable voltage. 
The equivalent circuit reveals the ef- 
fect of permeability variations: Shunt- 
ing inductance Xm varies with input 


voltage, thereby changing gain and 


phase shift. Leakage inductance, which 
results from fluxes lying mainly in air 


paths, varies negligibly with changes in 
voltag 


Xm 


permeability, corrosion-resistant 


To minimize nonlinearity in 


high 
nickel steels are used for core mate- 
rial. Even then, it is easy to have 5-10 


per cent of the magnetic circuit reluc- 


J he 


effect is 


tance in the iron at low voltag« 


error from this nonlinear 


greatest for very small units, but, by 


good design, can be kept to 0.1 per 


sometimes a balan Ing nonlinear 
} 


choke can Dc 


cent 


inserted in series with 
the primary 
Booster-compensated units are com- 


pletely insensitive to nonlinearity, since 


Applied voltage ——3- 


the air gap density is always directly 
proportional to the applied voltage. 


Residual Voltages 


In addition to the desired output, 
IP's develop a so-called residual out- 
put voltage, as a result of electrical 
and mechanical dissymmetries in their 
construction. Residual voltages are 
most conveniently observed at null, 
where the normal output is zero. They 
consist of harmonics generated by the 
nonlinear iron. (Fig. 11 shows varia- 
tion with voltage level), and quadra 
ture resulting from residual short cir 
cuits, such as develop from smearing 
of the laminated 
grinding of the airgap surfaces. Quad- 
rature is especially difficult to cope 
with, since it is not readily filtered; 


core steel during 


Fig. 12(A) shows a circuit for re- 
ducing this effect by external trimming. 
Residual voltage can be measured 
by the equivalent minutes of angular 
displacement from null required to 
generate an equal rms voltage. An 
is the ratio of rms 
useful IP 
especially 
saturate 


alternate measure 


residual to the 
T his 


where it 


maximum 


output. voltage is 


harmful tends to 


high-gain amplifi rs and overheat mo 


} 


tors. Harmonic filters must be used 


with caution, since they tend to exert 
an unstabilizing influence on a servo 
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Design and Application 


Up to this point, the IP has been 
described in terms of a single input 
coil, and a single open-circuited out- 
put coil. In practice, additional coils 
are required to get optimum perform- 
ance. A permanently short-circuited 
quadrature winding, at right angles to 
the primary, compensates for most of 
the error resulting from non-ideal air 
gap geometry. By bucking out stray 
fluxes at right angles to the excitation 
axis, this quadrature winding mini- 
mizes effects of dissymmetries (Fig 
12(B)), reducing the air gap uni- 
formity tolerances required for a given 
accuracy by a factor of 5 to 10 

The shorted quadrature winding 
minimizes the variation in output im- 
pedance with angular rotation. In the 
design of Fig. 3, the use of a quad- 
rature winding reduces the ratio of 
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Axis of primary winding 
ae 
_—Axis of minimum 


reluctance- due to 
rotor distortion 


Axis of shorted 
_-~ guodrature 
winding 


Fig 12—(A) Circuit for bucking out secondary 
quadrature. The trimming resistor and the isola- 
tion transformer polarity must be adjusted by test. 
Since it is not derived from nonlinear properties of 
the materials, quadrature is directly proportional to 
the voltage level. (B) A distorted rotor normally 
would introduce a shift in the flux axis from its 
position of coincidence with the primary winding 
axis. This new flux vector establishes a component 
at right angles to the primary winding, that is, 
along the quadrature axis. The shorted quadrature 
winding then develops a bucking current which 
cancels out the quadrature flux component, effec- 
tively restoring the flux axis to its ideal position. 


Fig. 13—Schematic diagram of a precision IP. 
Balance and compensation windings are shown. 
Maximum accuracy requires grounding of frame 
and all windings to avoid pickup and loadings from 
stray capacitance. 


maximum to minimum output imped In the appli ition of pre 1IS1O! 


ance from about 10 to 1, to about tentiometers, mechanical mounting and 


i 


3 to 2. It is this variation in output driving members must have a pre 
impedance which destroys accuracy in commensurate with th requir 
loaded potentiometers, both of the trical accuracy Th mi 
resistance and induction types. Thus, range emphasizes th 
reduction in the range of variation is met in the driv 


of considerable importance. Notwith respondingly low spee« 
standing the use of the quadrature means 
winding, the IP is not to be heavily 


loaded, and is most accurate when ter 


minated as specified by the manufa 

turer. Non-standard loading not only limit 

changes scaling, which can be cor- ment design 

rected, but also distorts the perform- ing only 

ance curve be simplified n 
An additional dummy secondary, ciably shorten 

terminated in the standard load, is and limit stops, 


| 

also provided in most IP's, to main- When used as pick off units 
tain constant primary impedance and gyroscopes), jewel bearings 
input current with shaft rotation. Bal used, or better yet, the IP rotor 


anced secondaries increase accuracy; be attached to the moving 1 


1g 


né 


Fig. 13 is complete schematic. stator mounted on the ref 
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-----—Swivel fitting 


----Revolving mast 
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Aerial Scaffold (continued) 


Hydraulic - 
cylinder 


qm 
Anchored 
cable 


4. 
i 
I 


+ 
| 
id 


Piston rod 
Turret 
rotates 
# /80 deg. 
in either 
Double — -h i direction 


from 
pulley stowed 
positon 


Cable loops 
oround base 
between 
flanges 


Anchored cable’ “Block in cable loop 
anchored to prevent 
slippage 


y Worker mounted on a Schramm bili MO 
rotated neem I ROTATION is obtained by 
be ae deg and the vertical disp lacement of the cylin 
f YE der piston rod. Because of the way 
working hited ius of 26 i llati way hha oat the cable encircles the turret base, rod 
Top working dependent on the type af dines on which Er movement is directly translated into 


lateral rotation of the assembly. 
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Crow's nest 
Sprocket 


— 


" Bracket welded 


fo inside of 
turret head 


Upper boom 
/ 


4, 
Levelling rods” 


TO KEEP THE CROW’S NEST parallel to the ground at all times, a 
leveling mechanism based on the parallelogram principle is arranged 
within the upper and lower booms. Consisting of a chain and rod assem- 
bly, the mechanism has upper and lower leveling rods anchored to a 
bracket at the head of the turret and extending through the lower boom 
to a bracket fixed to the outer hinge pin. With the rods fixed at a 45 deg 
angle to the hinge points of the lower boom, elevation of the boom causes 
the parallelogram to change shape. This alters the leveling mechanism of 
the upper boom, consisting of a heavy chain wrapped around sprocket gears 
at the outer ends of the two booms, to keep the crow’s nest level 


Rotation cy.----- 
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idler sprockets 


ee 


; Chain 
/ 


/ 
Lower boom 


/ 
Bracket 


IN CONSTRUCTION, both the inne 
and outer booms are made from seamless 
drawn aluminum alloy tubing. The chain 
drive for the outer boom is a roller chain 
connected by a whiffletree to a hydrauli 
cylinder mounted on the inner boom. Th« 
inner boom is mounted on a head pin at 


the top of the turret structure and is driv 


} 


in elevation by another hydraulic cylinder 


not shown in this view 


HYDRAULIC system 
of Sky Worker operates 
at 1500 psi with the 
turret functioning as the 
oil reservoir. Rotation, 
raising and lowering of 
the booms is obtained by 
actuating hydraulic cyl- 
inders from a 3-bank 
self-centering valve. 
Cylinder restrictors are 
used to permit a slow 
rate of descent should 
line failure occur. In 
some installations, both 
turret and crow's nest 
are equipped with boom 
controls to allow remote 
control of equipment. 
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New Small Car— 


Latest Automotive 
Venture 

































With the recent introduction of their new Metro- 
politan models, Nash Motors Division of American 
Motors Corp. culminated an 11 year old belief that 


the continental concept of a small car could be com- 


bined with American styling tastes and performance NOT A SCALED-DOWN “big car,” the Metropolitan is 
engineered throughout as a small car to meet American 
performance standards. Overall dimensions are length 
1494 in., width 613 in., height 544 in 


standards. What Nash came up with were 2-3 pas- 
senger convertible and hardtop models having only a 
85 in. wheelbase, weighing approximately 1800 Ibs- 
but maintaining a big car’s head and leg room. 

For the first few production runs, until the buying 
pulse of the American public can be taken, the Metro- 
politan will be imported from England. Two reasons 
prompted this decision: 1) To take advantage of small 
car production “know-how”, and 2) To minimize the 
initial tooling investment. 

Emphasis is placed throughout the design on engi- 
neering and product quality. For the power plant, the 
performance-proven Austin 32 hp, 4-cylinder overhead 
valve engine was selected. For the transmission, 
Austin’s synchromesh drive is used but modified for 
only 3 forward speeds. Brakes are another big point. 
Ihe Girling floating shoe type were adopted, featur- 
ing a bonded lining with twin hydraulic cylinders at 


the front and a single cylinder at the rear wheel brakes. 





CONTINENTAL LOOK is kept with 
rear mounted spare encased in an off- 
white Vinyl cover. Tail lights give 
appearance of being mounted in con- 
ventional chromium bezels. But closer 
scrutiny points out frames as clear plastic 
with chromium plating on interior sur- 


fac cs 


ENGINE'S FASTER cranking and run- 
ning speed plus 7.2:1 compression ratio 
pointed way to 12 v electrical system. 
Battery is located under rear seat, the 
reason for which is lack of space under 
hood. Luggage space, approximately 6 
cu ft., is reached by folding down rear 
seat back cushion 
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IH H Uff 



















DASHBOARD VIEW shows some similarity to Rambler line. Interesting TIRE-CHANGING is mad 


items are flat windshield, electric windshield wipers, directional signal control is simply inserted in a br: 

on steering wheel and standard equipment cigarette lighter. Radio and air- along frame on cach side. As side is 
circulation system are optional. Overall steering ratio is 21:1, with 22 steering raised, both wheels are not simultaneously 
wheel turns being needed to go from left to right wheel lock lifted. Front wheel lifts first 


PRIMARY CHANGE to Austin engine 
is in use Of 4 piston rings instead of 3 
for better control of oil consumption. 
Note fuse box positioned at upper right | à í 
for easy accessibility. Not shown is hand ! : | 
priming lever on fuel pump, a European | | 
small car feature adopted for U. S. market 5" 





STEERING LINKAGE has been redesigned for easier servicing 
Linkage has been taken from under the engine and re-routed o: 
the engine bell housing. This re-arrangement also insures protection 
against possible road damage to any part of steering syst 


allows easy toe-in adjustments 


Editor's Note: According to a recent report by Business Week, the 
Metropolitan has caught the fancy of the American public. Introduced 
at a time when the automobile industry is girding itself for an all-out 
competitive battle, the new car sold out of many Nash showrooms in 
a few days. Sales reports soon prompted Nash officials to up production 
quotas by 60 percent to allay fears of dealers that deliveries would fall 
way behind sales. 
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(A) THE AUTOMATIC drill 
head is shown in a production 
set-up where it is being used to 
drill small lock-screw holes in 
die-cast parts. In this — 
the operator employs a foot con- 
trol, leaving his hands free to 
feed and remove the parts. 






(B) COMPACTNESS of design 
is illustrated in this cross-section 
view. Operation of the drill is 
based on air being discharged to 
the compression chamber by a 
small rotary air compressor. The 
piston assembly is then forced 
down by the compressed air 
feeding the drill into the work. 
When the drill stroke is com- 
pleted, built-in controls are de- 
signed to open the motor circuit 
and exhaust valve permitting the 
return spring to re-position the 
piston assembly for the next 
operation. 


By using the relationship between drilling resistance 
and tool spindle motor torque to automatically determine 
the proper drill feed and speed, the Dumore Co., Racine, 
Wisc. has developed a compact unit having unusual 
operating flexibility without the danger of costly drill 
breakage. 

Basic element in the design is a self-contained power 
assembly which consists of a small rotary vane type air 
compressor mounted on one end of the motor shaft, the 
drill chuck being at the other. Fitting inside and attached 
to a single action piston—the drill body forms the cylin- 
der—the entire unit moves when the feed stroke is en- 
gaged. Thus, by simply regulating the volume of air to 


the compressor, the drill's feed and thrust is closely con- 
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New Drill.Has Unique Selt-Adjusting 


trolled and automatically adjusted. 

The self-adjusting feature of the drill feed is obtained 
by variations in motor speed corresponding to drill re- 
sistance encountered. Any decrease in speed immediately 
results in a reduced volume of compressed air to act 
on the piston. This, in turn, reduces the piston thrust 
and rate of drill advancement towards the work. Con- 
versely, when drill resistance decreases, motor speed 
increases with the resultant increase in volume of com- 
pressed air forcing the drill at a faster rate into the work. 

Built-in controls are another important design feature. 
The air intake regulator not only regulates the volume 
of air to the compressor but also serves as an air filter 
and oil reservoir for the system. Feed stroke is selected 
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Feature 


by positioning adjusting nuts on the piston rod, the 
position of the nuts determining the point at which 
the electrical circuit is broken and exhaust valve opened. 
Other controls are for air pressure and phase relation- 


ship between motor cut-out and exhaust valve opening. 


To be marketed in September is tbe latest addition to 
Dumore’s line of drilling equipment. A self-contained 
automatic drill unit requiring only a low volume of air 
supply and an electrical power source, it is designed 
for use with indexing and sequential type operations. 
Plug-in type accessories include a hydraulic package to 
precisely control feeding rates, and an electronic timer 
to control drill withdrawals for deep hole drilling. 
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STROKE CONTROLS are located in the upper 
shell of the unit and are actuated by movement 
of the piston shaft. As compressed air forces 
the piston down, the stroke adjusting nut on 
piston shaft bears against the control lever pivot- 
ting it to depress the motor switch contact and 
exhaust valve stem. At full stroke, the lever is 
pivotted sufficiently to open the motor circuit and 
the compression chamber. exhaust valve. 
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AIR REGULATOR is shown in cross-section and 
as seen by an operator. The solid disk acts as a 
filter with the others as an oil reservoir for the 
compressor. The control cover which has dif- 
ferent sized holes corresponding to drill sizes 
commonly used aligns the proper intake hole 
with an air passage in the regulator body. 
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,7 Conveyor trough 


Ort OF Tae of flow 


pp gel ae a ee 
te Sy maia S 


Base frome” Drive” 

SKETCH illustrates basic construction of a natural 
frequency conveyor. Power is generally supplied by a 
standard induction motor, the speed of which is re- 
duced to drive the eccentric at the natural frequency 


Notural frequency coil ee 


of the springs. Since a minimum of vibration is 
transmitted to base frame, unit can be mounted or 
suspended without use of special foundations or 
bracing, or in temporary locations without anchoring. 


Resonance—A “Natural” Conveyor 


While considerable progress has been made in the 
means to reduce or eliminate vibration in power 
driven equipment, equally important has been the 
effort in the opposite direction, that of putting 
resonance to useful work. One example of this is a 
natural frequency conveyor designed by Stephens- 
Adamson Mfg. Co. Inc, Aurora, Ill, to convey 
granular types of material. 

Main design feature of this relatively new type of 
equipment is the utilization of the energy absorbed 








THIS BALANCED TYPE of vibrating conveyor is de 
signed to operate at a natural spring Irequency from 800 
to 850 cpm. T hi s rang a satisfactory 


pives 


conveying 
— for most materials an à allows about 45 Ibs of trough 


We igh X P er spring. 
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by the conveyor’s supporting springs. By designing 
the springs to alternately operate in compression and 
tension, and at their natural frequency or resonance, 
full advantage is taken of the absorbed power which 
is regenerated by the springs at the end of each 
stroke to start another. And since the springs are 
mounted to the conveyor at a predetermined angle, 
resolution of the vector forces give the material a 
constant forward flow or travel. 

Several advantages are inherent in this design: 








30 40 50 60 
Conveying speed, ft per min 
Gronular moterial 3/8in. stroke 


CONVEYING SPEED is indicated on this graph. Factors 
affecting the optimum speed are shape of granule, weight 
per cu ft and aeriation hecklers. Capacity can be varied 
by changing depth of the material on the trough. A typical 
speed of flow for a balanced type conveyor is 60 fpm. 
1954 
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“Conveyor trough 


Coil spring 


low power requirements, simplicity of construction 
and a minimum of vibration which is self-balanced 
within the unit. The only power required from an 
external source is that of overcoming friction losses 
in the bushings, internal friction losses in the springs 
and power required to move the material. Construc- 
tion simplicity is pointed up by a unit which essen- 
tially consists of a carrying trough, counter weight, 
coil springs supporting the trough and counter- 
weight, rocker arms, eccentric drive and supporting 


TWO 45 ft long natural frequency conveyors are shown 
in use in a West Coast foundry, the impact of vibration 
serving to separate the sand from the castings. Both 


conveyors are powered by 5 hp drives, sufficient to move 
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CLOSE-UP SKETCH of one 
spting station shows simplicity 
of assembly. Since both ends of 
the spring move an equal amount 
in compression as in tension, the 
movements of the conveyor 
trough and balance frame neu- 
tralize each other. Low-stress 
coil springs are fastened at each 
end by r spring grips. Re- 
silient rubber bushings are used 
for rocker arm pivots to cushion 
shocks, reduce power required 
and to reduce the number of 
necessary lubrication points. 


frame. Because of the minimum number of moving 
parts and the spacing of the springs along the entire 
length of the trough, energy is added uniformly 
thereby reducing maximum trough stresses. 

While the balanced natural frequency conveyor 
reduces vibration to a minimum, some applications 
require that even the small amount of vibration 
not be transmitted to the supports by the eccentric 
drive. For these applications, inertia blocks mounted 
on rubber or springs are used. 


castings weighing up to 100 lbs a 
1 Ilas 
it HOV 


since conveyors ar aded just fo 
reach trough at red heat. But heat 
trough never gets uncomfortabl 
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Cable Hoist Uses 
Old Basket-W eave 


Principle 


The newest of portable, lightweight, manually- 
operated hoisting or pulling devices borrows a page 
from one of history’s oldest design principles, that of 
the ancient Chinese basket-weave. Essentially consisting 
of a crank and cam mechanism to simultaneously open 
one set of gripper jaws while closing the other—each 
set moving in opposite directions—the new machine 
can pull a full load at speeds up to 10 ft of cable travel 
per minute or can inch the cable in increments meas- 
ured in thousandths of an inch. Because of the positive 
gripping action and the design principle of the harder 
the pull, the tighter the grip, the load can be securely 
held in any desired position. Tests showed that a 
5,400 Ib load applied to the machine for 24 hours 
caused no measureable cable slippage. 

Rated at 3,300 Ibs using a single } in. dia steel wire 
rope, the Tirfor Griphoist can be used with multiplying 
sheaves for loads ranging from 3 to 10 tons. Cable 
length is unlimited since the operation is based on the 
cable being pulled through the unit. 

The hoist is manufactured by Secalt, Grand Duchy of 
Luxembourg. American agents are Griphoist, Inc., 
544 Market St., San Francisco, Calif., and Princeton 
Griphoist, Inc., 32 George St., Boston, Mass. 


duced 
by Professor Junkers lif 
a new design for stationary and 


piston prin 


EMPLOYING the oppos 
ciple developed 


A TYPICAL use of the hoist is in its application 











on the 


deck of a “dead” ship. Secured to an eye, the 42 lb device 
is being operated to raise the boom from its pivot. 


Clutch lever 


Operating 


CUTAWAY VIEW of the Griphoist. 






Cable release 
lever 


Cable bushing 


Gripper P 


blocks 


Machine can be 


operated in any position with reciprocating motion of oper- 
ating lever used to draw cable through machine. Release 
lever is operated in same manner as operating lever and 
is used to release load. Clutch lever is used to fully release 
gripper jaws for introduction of cable into bushing and 
through machine, or for removal of cable when tension is 
released. This prevents accidentally dropping the load 






Free Piston Air Compressor Has Promising Future 





installation costs, long service 
before overhaul, simplified main- 


port- tenance procedure and closely regu- 

able compressor work is now being lat d operation 
extensively tested by Acrow, Ltd., Eng The working cycle of the com- 
land. Results obtained to date indicat pressor is essentially that of a diesel 
marked vantages over conventional engine, the power unit operating as a 
liesel powered units Numbered 2-cycle diesel unit. Quantity of air 
ong the advantages are low fuel delivered is controlled by automatically 
sumption, no vibratio hence re varying the amount of fuel injected, 





which varies the length of the piston 
stroke. With the two pistons moving 
freely between air buffers in the com- 
pressor and power cylinders, there is 
no mechanical limitation on the work 
ing st roke 

Principal advantages can be broadly 
grouped under mechanical and thermo 
dynamic headings. Mechanically, there 
is no primary couple with the second- 
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Releose lever Release lever 


connecting rods , 


Clutch lever 


spring 


Control 
coms 


JA 
W -Bottom 
rear jow 


SCHEMATIC OF HOISTING MACHINE and associated 
exploded views of main elements. For drawing cable 
through machine, operating lever is reciprocated, the length 
of arc determining the amount of cable travel. For move- 
ment of the lever to the left, gripper jaws A are opened 
and pulled to the left, gripper jaws B tightening on the 
cable and pulling it to the right. As lever is reversed, jaws 
B open and are pulled to the left; at the same time, jaws 


ary out of balance forces considerably 
less than for a conventional diesel en- 
gine plant. Also, the relatively small 
diameter of the opposed piston units 
results in a proportionate reduction 
in internal cylinder pressures. Since 
there is a minimum number of moving 
and rotating parts, vibration is prac- 
tically non-existent. This feature, in 
turn, points up substantial savings in 
installation costs and permits greater 
flexibility in mounting. Where air is 
required on upper floors of a building, 


necessary, the 


spac Se 
Another 


C onsumption. 
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Operating 
lever - 


compressors can be installed on those 
floors saving the cost of piping. If 

units can I 
mounted on wall brackets saving floor 


feature \ 
minimum number of heavy rotating 
components is a practically instantane- gas 
ous governor response. This is reflected 
in a stable engine speed and low fuel to the 
Lubrication is by the 
total loss principle, metered quantities 
being introduced to necessary points at 


Cover 


guide Clutch lever 


Cable release lever 


Control cam 


Gripper jaws 


ee 


Top front jaw 


-Bottom 
front jow 


A tighten on the cable pulling it to the right. To rel 
the load, the release lever is reciprocated, the action of 
which reverses the pivots of the a tuating cams and thereby 
feeds the cable in the opposite direction to that obtained 
when moving the operating lever. The clutch lever when 
moved to the left pivots the two actuating cams to fully 
open the gripper jaws. This element is used only for 
initially loading the cable into the machine 


Cat 


regular intervals. In terms of servk 
life, the use of clean oil at all tim 
enables working parts to 
long periods with the 
haul. 

Starting of thi 
introduction of 


also be Operate tor 
need for ov 


obtained by the unit is affected by 
high pressure exhaust 
ond Stag ylind rs 


1 
bottle is 


into the s 


Since the storage onnect 


combustion chamber recharg 


ing is a simple operation. Also, adop 


tion of this method permits operation 


in extremely low temperatures. 





























DRY 


HY DROGE 


BRAZIN 
For High Strength 


Materials 


silicon steels, and stellites now 


such as stainless steels, Nichromes, 


can be fabricated 
by furnace brazing methods as a result of the devel- 
opment of pure dry hydrogen atmospheres. Thus, 
products with high strength, corrosion resistance, 
oxidation resistance and hardness can be produced 
from these materials on a production rather than 
manual basis. Some other advantages are: 

1. No flux is needed; the cost of the flux, time 


ind labor required to apply it are eliminated. 





> 


Charge comes from furnace clean and bright 
no additional cleaning is necessary. 

3. New alloys, and materials like ceramics, that 
are impossible to braze in ordinary atmospheres 
can be fabricated. 

i. No danger of weak joints from trapped flux 
or corrosion by flux when parts are exposed to 
the atmosphere. 

5. Complicated shapes, not possible with other 


methods, can be produced at reasonable cost. 





FLOYD C. KELLEY BRAZING MATERIALS 
Res Lab p ( razed 

G ' fully h i meth Dry hydrogen makes it possible to 
g | nachining. grinding use brazing n rials containing large 
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the 
Mn 
Ni alloy used in brazing stainless steel 


some other metallic elements in 


molten state. The amount of the 


such as 347 must be determined care 
fully because if too much is used, the 
brazing alloy attacks the stainless pro- 
ducing an excess of liquid phase. The 
alloying action can take place to such 
an extent as to produce holes in 20 mil 
347 sheet material. 

Several hard surfacing alloys with 
varying compositions have been used 
to braze stainless steels and produc 
which have high 


joints tempe ratur 


strength. A typical composition ts 


Ni 65-75 Fe 
Cr 13-20 Si > 10 percent max. 
B 2.75-4.75 C 


This alloy is produced in powder form 
for brazing and has a long solidus 

If the charge being 
brazed has a large mass and cannot be 
the 
low melting liquid phase will run into 
skeleton of th 
With poor heat 


conducting materials such as the stain 


liquidus range th 


heated rapidly through this range, 


the leaving a 


solid phase behind 


joint 


less steels, it is desirable to hold the 
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temperature of the furnace at a tem 
perature just below the melting point 
of the brazing material long enough 
to allow the charge to come to equi 
librium. Then, enough energy is sup 
plied to the furnace to heat the charge 
as rapidly as possible through the 
solidus-liquidus range so that the braz 
ing material will melt completely. This 
alloy has a tendency to erode the stain 
less but controlling the amount used 
will limit this action 

Another brazing material has been 
used with stainless and other high tem- 
2B,l 


It flows well into th 


valance 


but 


perature alloys is 15 Si, 
Ni 


gives poor fillets 


Joints 


Copper is usually used for brazing 
stainless steel assemblies that are not 


Alloys 


used at elevated temperatures 


such as 3 and 5 Ni Cu; 10 Ni, 5 I 
85 Cu; and 3 Co Cu can produce high 
tensile strength bonds 

The silver alloys, in general, will 


only wet iron, nichrome and stainless 
steels when heated to about 1100 C in 
dry hydrogen. Silver alloys with high 


zinc content show a tendency to inter 


granular attack 


Some of th O 
tions which ha 
Mn Ag; Eut 

Cu—8Sn Ag 


An alcohol 


painted on the joint 
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DESCRIPTION OF THE PROCESS 


The success of pure dry hydrogen brazing is dependent 
upon the maintenance of a low partial pressure of water 
vapor in the brazing atmosphere. The equilibrium between 
the atmosphere and the material to be brazed must be such 
that the reaction below or at the brazing temperature is 
always in the reducing direction. This is accomplished by 
using pure dry hydrogen with a dew-point of about —100 F 


E- 
€ 


- 
LI 


and a closed retorted or retort type of furnace provided with 
a vent for circulation of the dry hydrogen. The dry hydro- 
gen is produced by passing electrolytic hydrogen over a pal- 
ladium coated ceramic at room temperature where any oxygen 
in the hydrogen combines with the hydrogen on the surface 
of the palladium to form water. The gas then passes through 
an activated alumina tower which removes the water and 
gives hydrogen of about —100 F dewpoint. Dry dissociated 
ammonia can also be used as a furnace atmosphere. 


Fig. 2—Typical examples of joint 
design using brazing wire (A) and 
powder (B). The latter illustrates 
the ise of 


punching to increase 


nt strength 


Poor 


j For maximum strength, joint clearances should be 0.000-0.002 in. and mating surfaces should 
»e clean and square, (A) and (B). Sketch (C) illustrates improper seating of male and female element. 


brazit p mat rial and clean 
Many asseml li satr sin pl 
shown in Fig. 2(A) and r 


1 push nt 


form f 
torm can 


capillarity 


joint. When 


ibly requires 


a punch may be 


into th shown in 


Fig. 2(B). 


driven tenon as 


158 


Some materials used for brazing 
high temperature alloys that are not 
ductile be 


and cannot fabricated into 


wire are used in powder form. The 
powder is mixed with alcohol to give 
a slurry or with a cellulose binder and 
painted on the joints. 

In either method, it is essential to 
have well fitted joints with square cor 
ners on the female and male parts so 
that capillarity is continuous through 
3(A) and (B) are 


out the joint. Figs 


typical illustrations. Fig. 3(C) shows 
the effect of a poorly fitted joint which 
prevents proper seating of the male 
element. Capillarity between the end 
of the male member and the seat in 
the female part is destroyed because of 
the distance between them. This rc 
duces the brazed area and the strength 
of the joint. 

Assemblies can be dc signed with a 
brazed area large enough to produc 
a shear strength in the joint which will 
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The parts to be brazed should be carefully cleaned by 
chemical methods, grit blasting, machining, grinding or wire 
brushing before assembly. Then, they are placed in a perfor- 
ated tray which,is introduced into the charging vestibule of 
a cylindrical alloy retort type of furnace, a sketch of which 
is shown below. The gate to the charging vestibule at the 
left end of the furnace is opened while the gate between it 
and the heating chamber is closed to prevent any air from 
entering the heating or brazing chamber. The charging vesti- 
bule is thoroughly purged and the gate between it and the 


.-Meta/ 


Fig.5 


L 


Fig. 4—With closely fitted joints, male or female member may 
require grooves as shown to provide adequate flow of brazing 
material. Were only one large piece of brazing wire used the 
chances of getting enough brazing area are poor. 


exceed the tensile the 


stressed member. With such applica 


strength of 


tions, clearances between the members site, 


the g: 
0.0015 to 


ip 
0.003 


pi 
This 


allows the brazing material to flow in 
a very thin layer which alloys with the 


being joined must be very small ty in 


cal values are 0.000-0.002 in. 


thicker liquid layer 


material to be brazed raising its melt- 


ing point and preventing it from flow- 


through the joint. In such cases, 


ing 
the male or female member should be 
grooved as shown in Fig. 4 to make 
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certain the liquid fills the joint 
When strength is not a prime requi 


betwe 
will restrict the alloying action in the 


will run farther and has a better chanc 
of filling the joint before solidifying 
However, joint strength decreases rap proper 
idly with increasing bond thickness. tions 

Under no circumstances can the g 


between parts exceed 0.004 in 


A 1 
Retort; 


units 


“Hearth 


castings 


———————— 


| 
| 


Section A | Section B 


heating chamber is opened. The hearth of the furnace con- 
sists of a series of castings placed end to end in the bottom of 
the alloy tube. The tray is pushed into the heating chamber 
where it is left for the desired brazing time ana then pulled 
into the cooling chamber from the right end of the furnace. 
When cold, the gate between the cooling chamber and dis- 
charging vestibule at the right is opened. The tray is pulled 
into the discharging vestibule and the gate closed. The tray 
can then be removed by opening the gate at the right end of 
the furnace. No cleaning of parts is required. 


Fig. 5—l1llustration of brazing ceramic to low expansion metals 
such as nickel-iron and iron-nickel-cobalt. The seat for the 
ceramic is very important for without it the brazing alloy will 
not fill the joint. Also, the ceramic must be coated with titanium 
hydride before being assembled for bonding 


Fig. 6 The 
parts to be joined are put in a clamp and wired together with a 
low expansion metal such as 5 mil molybdenum wire. A piece of 
brazing wire is slipped under a turn of the binding wire 


end and held in place at the joint on each side. 
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AISI 403), 


AISI 431 


AISI 431), 


AISI 403 


AMS 5770 
AISI 403) 3% 


AMS 5770 


Table I—Relative Strengths of Unbrazed and Brazed Materials 


Material 


Blank Sample 


, Blank Sample 


Nicrobraz 


, Cu NI Fe Brazed 


S 590) Blank 
Co Cu Brazed 


S 590) Nicrobraz 


AISI 403) Cu Ni Fe Brazed 


Heated to 1200 C (2192 F 
Quenched and stress relieved. 


Quenched and stress relieved. 
Heated to 1200 C (2192 F) in 20 min 


Heated to 1177 C 


Heated to 1177 C (2150 F) 


Heat Treatment 


in 20 min. 


in 30 min. 
Heated to 1200 C (2192 F) in 20 min. 


and pushed into water cooling chamber. 


. and cooled in water cooling chamber in H: 


2150 F) in 30 min. 
Heated to 1200 C (2192 F) in 20 min. 


and aged at 760 C (1400 F) for 16 hrs. 
and cooled in water cooling chamber in H-. 


and aged at 760 C (1400 F) for 16 hrs. 
and cooled in water cooling chamber. 


slightly over 
190,000 
139,900 


137,000 
124,000 


121,500 
119,400 


Reheated in air to 950 C (1742 F) oil quenched, drawn at 600 C (1112 F) and air cooled. 


AISI 403) Cu Brazed 
AISI 403) Blank 


AISI 403) Cu Ni Fe Brazed 


Heated to 1200 C 
Heated in air to 950 C 
cooled. 


Heated to 1200 C 
Reheated in dry H: to 950 C 


(2192 F) 


H: and air cooled. 


AMS 5770) 
AMS 5646 


S 590) Cu Brazed 


AISI 347) Nicrobraz . 
AMS 5646) 


(AISI 347) Blank 
(AMS 5770) (S 590) 15 Mn Ag 
Brazed 
Timken Brazed to Vitallium — 
Nicrobraz 


with 


JOINT STRENGTH 


As mentioned previously, the clear- 
ance between mating parts is an im- 
portant strength factor. Obviously, the 
physical properties of the base and 
brazing material are also significant. 
At elevated temperatures, other con- 
siderations are grain growth, grain 
and alloying action of 


brazing material with base metal. 


size, diffusion, 


The data in Table I give some in 
dictation of relative strengths of butt 
brazed joints using several brazing al- 
and dry The tensile 
properties of the unbrazed blanks of 
AISI 403 and 431 steels put through 
the brazing cycle indicate that they are 
heat-treatable. It is noteworthy that 
the strength of the Nicrobraz 
í31 steel has a tensile strength at room 
temperature slightly <bove that of the 
The fact that the 
alloyed with the 


loys hydrogen. 


tensile 


unbrazed material. 
brazing material has 
131 steel to form a new alloy is prob 
ably the best explanation for it. 

This alloying action in the case of 
. 1100 € 
dry hydrogen is 
The 
85Cu-10 


347 stainless Nicrobraz at 
for 10 minutes in 
illustrated in Fig. 


brazed with 


type 403 
Ni-5 
Fe alloy has room temperature strength 
of 139,900 psi. When brazed with 
copper, 118,900 psi. Both were cooled 
in water chamber after brazing which 


material 


is equivalent to a quench. The brazing 


160 


Heated to 1177 C (2150 F 


Heated to 1177 C 


Heated to 1177 C (2150 F 


Heated to 2050 F in 15 min. and aged at 760 C (1400 F) for 16 hrs. 


in 30 min. and aged at 760 C 


2150 F 


H. F. Induction heated to 1150 C (2100 F) in 10 min. in quartz tube. 


materials have no such strengths and 
are not heat-treatable and the alloying 
action is not sufficient to account for 
the results. The Cu-Ni-Fe brazed 403 
material when quenched and drawn 
still had a tensile strength of 119,400 
psi. Nicrobraz S 590 material after 
heat-treatment has a room temperature 
strength of 121,500 psi, but the ten- 
sile strength of 25,800 psi at 1800 F 
is outstanding. 

The 15 Mn Ag brazed S 590 
terial heat-treated had the lowest 
strength at room temperature, 80,000 
psi, of any of the materials tested. It 
seems that the strength at room tem- 
perature of a steel brazed with any 
brazing material which does not pro- 


ma- 
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7—Typical joint in 347 


2192 F) in 20 min. and cooled in water cooling chamber, in H:. 
1742 F) oil quenched and drawn at 600 C (1112 F) in air, air 


in 20 min. and cooled in water cooling chamber. 
(1742 F) oil quenched and drawn at 600 C (1112 F) 
(1400 F) for 16 hrs. 


in 30 min. and aged at 760 C (1400 F) for 16 hrs. 
in 30 min. and aged at 760 C (1400 F) for 16 brs. 


118,900 
111,400 


107,400 
in dry 


102,000 
89,800 


88,900 
80,000 


Cooled in dry Hz. 80.000 


duce a new alloy at the joint is de- 
pendent upon the heat-treatment of the 
steel. If the joint clearances are con- 
trolled closely and the brazing mate- 
rial is thin, nothing happens to the 
brazing material when subjected to a 
tensile stress until the steel yields. 
Then the tensile specimen fails 
through the brazed joint; the brazing 
material is so thin that it cannot neck 
down. The steel on either side pre- 
vents its movement but, when the 
steel yields, the brazing material is 
allowed to move and rupture occurs in 
the brazed joint. When brazing mate- 
rial is thick, it can move independently 
of the steel and failure occurs at a 
stress far below the steel yield point. 


SHEE AQUA. T EE 


stainless Nicrobrazed at 1,100 C in pure hydrogen 
illustrates the alloying action that takes place between the brazing and base mate- 
rial. In many cases, the result is a bond that is stronger than either the brazing 
material or the base metal when taken alone. 
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FIRST STEP in the design of critical 
load carrying structures of glass 
fabric laminates is to establish prop- 
erty values under service conditions. 


EUGENE McLAUD 
FRANK GUSTAFSON 


Structural Development Engineers, 
Boeing Airplane Company 


High strength-weight ratio and 
low tool costs have fostered ap- 
plication of glass fabric lamin- 
ates for structural use, but for a 
stronger competitive position 
with light alloys, more uniform- 
ity in properties is required. 
Tests reported here show the ef- 
fect of number of plies, con- 
tour and thickness, temperature 
and humidity on the properties 
of one type of laminate. 
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Design Limits for 


Polyester-Glass 


Lamunates 


THE GROWING STRUCTURAL APPLICATION of reinforced plastics, or 
glass fabric laminates, has instituted an urgent need for determining 
design limits. In the design of critical load-carrying structures of 
glass fabric laminates, two factors are significant: first, uniform 
mechanical properties of a particular laminate under load, and 
second. allowable design properties for the material. Data on these 
factors have been lacking; now, design properties for one polyest f 
glass fabric laminate have been determined, establishing that 

1. Stress and modulus are dep ndent on resin content. Designs 





Fig. 1—Test equipment and procedures used in investigating mechanical properties of polyester glass laminate 
under temperature, humidity, and weathering exposure. Laminates were manufactured in accordance with USAF 
12051 Specification as Type III, Class III materials. Test specimens were taken from laminated panels approxi- 
mately 24 in. by 36 in. in size. All panels were processed "void-free." 


should be based on number of fabric plies rather than 
thickness. 

2. Specimen shape has an appreciable effect on mechan- 
ical properties, measured in test. 

3. After exposure to weathering, fabric laminates with 
a silane finish have physical properties superior to those 
of laminates finished with chrome complex. 

4. Properties of cross-laminated material can be predicted 
with good accuracy. 

5. There is no direct correlation between the flexural 
and tensile or compressive properties of a laminate. 

6. Static ultimate strength is an acceptable basis of design 
for structures subjected to repetitive loads and stress con- 
centration. 


7. Bond shear strength is substantially that of the resin 
alone. 


MECHANICAL PROPERTIES. The particular laminate tested 
in this investigation was processed "void-free," consisting 
of 182 glass fabric, an 8-harness satin weave, and a polyester 
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type resin binder, Rohm & Haas’ Paraplex P-43. Fabric 
finishes were Garan silane and 114 chrome complex. Each 
of the laminate’s mechanical properties under exposure 
and temperature was investigated, Fig. 1, including tension, 
compression, flexure, bearing, fatigue, interlaminar bond 
shear, and bond shear. These tests confirm that glass fabric 
laminate test results are subject to a large number of vari- 
ables (Product Engineering, May 1954) which stem from 
materials used, fabrication procedure, machining of speci- 
mens, specimen size and configuration, and testing proce- 
dures. A significant variation, for example, was displayed 
in two groups of three supposedly identical specimens which 
varied in average ultimate stress from 40,200 to 47,100 
psi—even after these values had been corrected for thick- 
ness per ply. The variation in all of the Garan finish panels 
is from 40,200 to 49,800 psi, and in thy 114 finish panels 
from 39,000 to 53,900 Ib per sq inch. 


TENSION. Ultimate stress and modulus of elasticity decrease 
with increased thickness per ply, a factor of increased 
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resin content. When tensile control stress and modulus 
are compared, Fig. 2, the trend of average stress or modulus 
values changes from the negative slope in the original 
instance to an essentially zero slope for the re-evaluated 
data. This established a nominal thickness per ply of 
0.014 in. for 182 fabric. Specimen fillet radius, as well 
as thickness per ply, has a noticeable affect on tensile 
strength. Fig. 3 shows the realtive improvement in ulti- 


mate tensile strength possible with an increase of the fillet 
radius from 1 in. to 3 in. 


COMPRESSION. Length to width ratio also influences 


strength by imposing various amounts of edge restraint on 
a material. In testing, a thin specimen exhibits properties 
of no edge restraint; a wide specimen approaches a condi- 
tion of complete edge restraint. 

The edge restraint effect is noticeable only when the 
laminate is being stressed at an angle to the warp other 
than 0 or 90 deg. At 45 deg to the warp in compression, 
for example, the effect of loading a narrow specimen is 
to produce an angular displacement of the fibers. This 
displacement would be much less pronounced with a wider 
specimen and would presumably be completely eliminated 
in a specimen of infinite width. 

Product Engineering 
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FLEXURE. There is no direct correlation between flexure 
and tension or compression test properties. Fig. 4 shows 
a typical stress-deflection curve for these polyester-glass 
fabric laminated plastic materials. 


FATIGUE. This glass fabric laminate reaches an endurance 
limit at approximately 20 percent of the ultimate strength. 
Notched specimens exhibit equal or higher fatigue strengths 
than unnotched specimens, based on a percentage of ulti- 
mate static strength. 

Typical fatigue failures were experienced at 0 and 90 
deg to the warp. At 45 deg, however, the material did not 
break at failure. Instead, the resin or resin-to-glass bond 
apparently failed, resulting in a softening and excessive 
stretching of the material. This resin breakdown is a 
result of the "scissoring" action of the glass fibers at 45 deg 
to the warp under a cyclic load. 


BEARING CHARACTERISTICS. Bearing tests using edge mar- 
gins of 1.5D, 2D and 2.5D (D — 
conducted on unweathered 114 finish laminates at 90 deg 
to the warp. Check tests were also performed on unweath- 
ered 114 finish laminates at 45 deg to the warp, and on 
unweathered Garan finish laminates at 90 deg to the warp, 


diameter of pin) were 
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using edge margins of 2D. Bearing tests were also con- 
i è E 


z O- ** wor, 
ducted on 114 finish laminates at both 90 and 45 deg to e fou» 
the warp after twenty-eight days of humidity exposure, 


and on Garan finish laminates at 90 deg to the warp after 


e 
o 


thirty days of humidity exposure, using in each instance 
an edge margin of 2D. The curves, Fig. 5, of the 114 
finish data after exposure and of the Garan data both 
before and after exposure, were extrapolated, assuming 
the same percentage decrease at edge margins of 1.5D and 
2.5D as was experienced at 2D 


$ 


Ultimate tensile stress, psixlO 


WEATHERING CHARACTERISTICS. In the accelerated weath 
ering tests conducted on this glass fabric laminate to estab 


f 


lish resistance limits to heat, cold and relative humidity, 
humidity exposure—without a cold cycle proved most 
deleterious to the material. Humidity exposure curves, 
Fig. 6, point up the marked superiority of Garan finish 
fabrics over 114 finish fabrics, particularly at 45 deg to 


elasticity, psi x lO 


(B) Corrected to nominal thickness per ply of OOI4 in. 


Tensile modulus 


the warp. Initially, the ultimate tensile strength of the 0.012 0.013 0.014 0.015 


0.016 0.017 
Garan finish fabric at 45 deg to the warp was lower than Thickness per ply, in. 


that of the 114 finish fabric at 90 deg to the warp, but — Fi». 2-- Comparison of ultimate stress and modulus of elasticity 


this discrepancy can be attributed to the combination of with thickness of laminate imparted by resin content. 


variables in laminating and testing 
The test results on cross-laminated glass fabric, consist 


i . r- Shop minimum 
ing of 14 plies—with the warp direction of the center four p edge morgin 


^ 114 finish-os fabricoted—~~_ 
plies 45 deg to the warp direction of the outer plies, concur 
fairly well with theoretical predictions, Fig. 7. The values 
called theoretical are not derived from true theory but ar: 
the result of values combined with those from a test of 
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parallel laminated materials. For example: 


107 F AF. 14F, 


o 
x 
o 
a 


where: Goran finish- \ 
after exposure” sett 44 tinish- X 


Fs tensile stress, psi, of parallel laminate at 90 deg to - 


the warp 


tensile stress, psi, of parallel laminate at 45 deg to the 
warp As Fabricated 
O- 182-114 finish - 90 deg fo warp 
a- (82-114 finish - 45 deg fo worp 
o- /82- Goron finish- 90 deg to warp 
After Humidity Exposure 


Ihe modulus of elasticity of this glass fabric laminate e - /82-//4 jaish - 90 deg to warp | 
; oc S Of € city ¢ S glass c lamina 4 - D-NA finish - 45 deg ro warp 28 day exposure 
follows essentially the same trend as that of tensile stress = - /82- Garon finish- 90" towarp } 30 day exposure 


[he Garan finish fabric again is indicated as the stronger 


tensile stress, psi, of given cross laminate at 90 deg to 
the warp 


Beoring stress, 


Corrected to nominal thickness per ply of 0.0/4 in. 


aterial, Fig. 8. Even in machined panels, where moistur¢ 150 2.00 2.50 


ibsorption was greater along the edges with only limited Edge morgin in terms of hole dio 
penetration ol the surface, tensile stress and modulus of Fie. 5—Bearing edge margin test data for polyester glass fabric 
elasticity decreased in approximately the same percentag: laminates. 


In a pat | with only the edges protected with a moisture 


^ 


resistant coating, tensile stress decreased 13.7 percent, and 
modulus of elasticity, 7.2 percent. In a completely coated 
| in tensile strength was 9.9 percent and 


in modulus, 5.7 percent, clearly indicating the need for 


C4 


protecting all machined edges and surfaces of 114 finish 
s with a moisture resistant coating 


t 


npression at 90 deg to the warp, the loss of strength 


inates incurred by weathering is much more 


N 


nsion. Th improvement in strength reten 
Garan finish as against the 114 finish 


cater in compression 
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Tensile modulus of elasticity, psi x Iof 


TEMPERA The behavior of Garan and 114 finish lami 
nates under elevated temperature compression tests parallels m 2l 28 35 
that or t materials subjected to weathering A com Exposure time, days 


parison of ultime ompressive stress values, Fig. 9, with Fig. 8—Effect of humidity exposure on tensile modulus. 
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Fig. 3—Effect of fillet radius on ultimate tensile strength of Fig. 4—Typical stress-deflection curve for polyester glass fabric 
polyester glass laminate. Liberal radius is indicated. laminated materials. 
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Fig. 6—Effect of humidity exposure on ultimate tensile stress Fig. 7—Effect of humidity exposure on parallel and cross-lam 
in polyester glass fabric laminate. inated glass fabric laminates. 
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0-/82-/14 finish 
*-/82 - Goran finish 


e-/82 -Garon finish 


90 deg fo warp 


o 


Corrected fo nominal ; 
thickness per ply of 0.0/4in 


Ultimote tensile stress, psi xlO 
EM 
Ultimote compressive stress, psi x lO 


150 
Temperature, F Temperoture, F 


Fig. 9—Effect of temperature on (A) ultimate tensile stress for glass fabric laminates, (B) ultimate compressive stress. 
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Table I—Room Temperature Allowable Properties 


for Glass Fabric Laminates 


114 
Deg Garan Chrome 
Silane Complex 
Finish Finish 


Tensile Stress, psi 
Compressive Stress, psi 


Shear Stress, psi 


Allowoble stress, psi x IO? 


Bearing Stress, psi 
Secondary—Interlaminar 
Bond Shear Stress, psi 
Tensile or Compressive 0 or 90 
Modulus of Elasticity, psi 45 1,450,000 
Modulus of Rigidity, psi | 0 or 90 473,000 E E 
45 | 1,078,000 — 
Net Area Efficiency, mM 
percent 50 





Temperature, F 


>Goran finish -4 to warp r 


Boome = 


*—Finish 114 -45° to warp 


5 


ssion than in tension 
ll absorb the load after the resin 


ompression, failure of the resin is 


glass fibers. The strength 


n-to-glass bond, hav 


————— 


-Garon finish, 90° to warp 7 


in compression than 


Establishing Design Criteria 


t 
t 


an design criteria be built, for room 
Table I, and Fig. 10, elevated tempera 


Allowable modulus of rigidity, psi x IO 


in the determination of these 


1 acceptable control value for 


' 150 
unweathered laminate. For tensile 


Temperature, F 
wp, USAF Specification No. 12051 
Ihis was found by auxiliary testing to 
ll other conditions, the acceptable con 


1S follows 


38,000 


H $ 
the ratio of minimum acceptable cor to averag 


actual control stress 


In & ept able control stress psi 


average control test stress, psi, for the given condition 
average control tensile test stress, psi, at 90 deg to the 
warp for the same panel where: 


ca 


fic condition had been tested from more Feu = room temperature allowable stress, psi. 
| ess was Faus average test stress, psi, at which the laminate ap- 
s for each proaches equilibrium after exposure to weathering con- 
ditions. 
minimum acceptable control stress, psi. 
= average actual control stress, psi 


ause the properties of glass fabric laminates decrease 


upon exposurc to elevated tempx ratures, modification of 
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Goren and 114 finish- 90° to worp 


f 


y Garan finish -90*fto warp 


/ 114 finish-90* fo warp 
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Allowable sheor stress, psi x IO" 
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s soron finish-45° to 


I 


Garan finish- 
90*fo warp-—., S 


Allowable modulus, psi x 10$ 








150 150 
Temperature, F Temperoture, F 


Fig. 10—Allowable design criteria for glass fabric lam- 
inates in elevated temperature service. (A) Black and 
white curves denote allowable tensile stress variation 
with temperature. Color curves denote allowable com- 
pressive stress variation. (B) Black and white curves 
denote allowable tensile modulus variation with tem- 
perature. Color curves denote allowable compressive 
— -— , modulus variation with temperature. (C) Black and 
white curves denote shear stress calculated from allow- 
able tension data. Color curves denote shear stress 
calculated from allowable compression data. (D) 
Black and white curves denote modulus of rigidity cal- 
culated from allowable tension data. Color curves 


denote modulus of rigidity calculated from allowable 
compression data. (E) Interlaminar and secondary 
bond allowable shear stress variation with temperature. 
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from the humidity exposure curves by selecting the value at 
which the modulus approaches equilibrium. For elevated 
temperature conditions, the room temperature modulus is 
combined with the modulus curves at elevated temperature, 
assuming that the room temperature modulus would be 
effective until its intersection with the temperature curve 

Where available test methods are inadequate in obtain- 
ing ultimate shear strength and modulus of rigidity in the 
plane of the shear, the shear stresses and moduli of rigidity 
can be calculated. Those shown in Fig. 10 are based on 
the equations proposed in Forest Products Laboratory Report 
No. 1803. Their development as used in this evaluation 
is the following: 


1. Shear stress parallel or perpendicular to warp takes 
the form: 


1 cos* 8 sin* 6 sin? 8 cos? 8 


F3 F3 ^ Fe 


Fax? 
where: 


= angle between warp direction and load 
stress in direction of load 

= tensile stress of laminate parallel to warp 
= tensile stress of laminate perpendicular to warp 
= shear stress of the laminate in plane of a-b 

F, = Fa, then 6 = 45 deg 
and 

cos* 0 — sin* 0 


sin? 0 cos* 6 1/4 
and assuming Fa = F», then 


Far? F,? 
By substituting the values obtained in tension or compres- 


sion test of laminates at 45 deg and 90 deg to warp for 
F, and F,, 


) 


the corresponding shear stresses are obtained 


Shear stress at 45 deg to warp is 


l 1 
? Fes? 


cos? 20 


ENGINEER 


THEI 


SHORTAGE 


PRESENT DAY SHORTAGE of engi 
neers has always been a topic of con- 
versation, but according to David Ru 
binfien, supervisor of the Computer 


center at Armour Research Foundation 


increased use of 


SPEEDS 


routine that caused the failure of many 
projects in the past. Other factors in 
evidence which will bring about the 
automation are the 


where: 


F,,= shear stress in the zy plane, 45 deg to warp. 
If 
6 = 0degor90 deg, sin'28 — 0 and Fy = Fas 
or if 
6 = 45 deg, cos? 26 = 
and 


3. Modulus of rigidity parallel or perpendicular to warp 


IS : 


l 46 D ain 6 . 2g ab in? 0 cos? 6 
L— - ——— COS t = sin + ; — 3 sin? 'os* 
E, E. E; l ab E, 


where: 
Uas = modulus of rigidity in the a-b plane 


Cab = Poissons ratio = 0.16 è 
From Forest Products Laboratory Report No. 1803. 


Let 


E, = Es, 
Then 


l 2 0.32 
1 


—+-—,; 
E, Uat 


6 = 45 deg and 


4 1.68 


Us» Es Ey 
4. Modulus of rigidity at 45 deg to warp is: 


1 20, h ^ 
p 2d 2*7. ] sin? 28 
b E. 


where: 


U,, — modulus of rigidity in the z-y plane (45 deg to warp). 
If 
6 — Odeg or 
or if 


90 deg sin? 28 — 0 and Uz, = Uas 


45 deg, cos? 20 = 0 


and 


2 0.32 2.32 

E b Ey E, 
Each of the equations above is derived for the case of no 
restraint, which is considered the most conservative view 


point. 


AUTOMATION 


duction lines, and the continuous strip 
steel mills are a good example—but 
automation clearly goes further 


Rubenfien, "It is a set of techniques 


Says 


of the Illinois Institute of Technology, 
the effect of the shortage will be to 
push the automatic factory or office 
into reality 

The need for engineering personnel 
already has been alleviated by com- 
puting machines, he said, and the ele 


tronic calculators will also remove 


from most engineering activity a dull 


168 


inability of humans to perform certain 
jobs with adequate speed, the lack of 
safety in some industrial activities, and 
the high cost of human participation 
in some factory arcas 

Special purpose machines to perform 
all the operations necessary in complet- 
ing a given product have been used 
for many years—the canning and bot- 
tling, the automatic automobile pro- 


for achieving the automatic plant, dé 
signed to minimize human participa 
tion in all of its phases. A better an 
swer lies in the automatic control of 
separate and group processing. Auto 
mation would position both the tools 
and work according to a flexible set 
of instructions. The flow of work and 
tools between machine also would be 
electronically controlled.” 

1954 
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A. V. Roe Canada Lt4. 


How Quality Control Can Affect 


Casting Costs 


ROLAND N. LAVEEN 


San Diego Div., 


Consolidated Vultee Aircraft Corp 


MANY PARTS CAN BE PRODUCED by 


one of several different methods and 
still satisfy service requirements. In 
such applications, the decision to forge, 


ist OF 


and 


fabricate is influenced, 
he economics 


sometimes decided, by t 
involved. 
For castings, reliable cost data for 
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well-known 
molds, 


such items as patterns, 


jigs and 


and other routine processes are readily 


fixtures, machining 
ivailable. But this is not true for the 
quality control operations, techniques 
and equipment that are peculiar to the 
Most 


casting process. designers are 
aware of the existenci 


of these factors 
but many do not appreciate how im- 
portant a part they can play in a cost 
analysis. What is more, 


tion is not readily 


this informa 


ivailable when its 


need is recognized by the engineer 


This situation has received particular 
emphasis in the aircraft industry where 


military and civil specifications requir 


req lire 


that all castings subject to various 


inspection dures A 


proce 


f 
shown in Table I, each casting 

lassed according to its use on the air 
raft and the ratio of strength to maxi 
mum applied load; Table II gives the 
various quality control requirements 


for each class in this tabl 


Also piven 
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are typical current cost data for each 
of the operations. The that 
have been included in these operations 
Arc 


factors 


as follows: 
Drafting. Additional enginccring 
drawing time needed to add a sketch 
to the face of the casting drawing to 
indicate the high and low stress areas 
and probable mode of Also 
the additional drafting 
time of castings as compared to other 


forms of 


failure. 
design and 
fabricating 
Increased Casting Piece Cost. It is 
assumed that the piece cost of Class 
AA, A 


perce nt 


and B castings is 10 to 20 
greater than lower level cast 
the 
cessary to 


ings because of additional foundry 


care ne produce 
which will pass the radiographic re 
quirements 

Radiographic Inspection (X-ray). 
The X-ray laboratory's film charge is 
now approximately $1.50 per sq foot 
Individual views are considered to be 


casting 


necessary to indicat 


e such changes in 
thickness or cross section and direction 


angle as needed and other film expo- 


sures to adequately disclose defects. 
The average film size necessary for 
each view can be obtained by multiply. 
ing the arca of the view taken by two. 

X-ray Inspection Paper Work. 
This is the cost of processing the nec- 
essary paper work to spot check the 
films for quality, quantity and selection 
It also includes the cost 
of writing and distributing reports, if 
necessary, and film storage 
done once 


of standards. 


This is 
for each order of 
castings in the aircraft field. 

Static Tensile Test Bars. These 
test bars are required for each melt of 


usually 


castings or each production lot of cast 
the The 
cost involved is that of testing of all 


whichever is smaller. 


Ings, 


bars for ultimate tensile strength, 
and 
reports and recording. Magnesium bars 
are threaded on the ends for secure 
gripping. 

Processing of a Static Test Casting. 
This is the cost concerned with receiv- 
ing the casting from the X-ray labora- 


tory, its checking by receiving inspec- 


elongation and reduction of 


area 


tion, routing by the process control 
department, and handling through the 
shop for machining. It 
the disposition of the test reports and 
disposition of the tested casting. 
Machining of Static Test Casting. 
This is the cost of laying out dimen- 
sions on the casting for machining, the 
use of improvised tools where neces- 
sary, jigs and fixtures, actual machining 
operations, 
and routing of the part to the test 
laboratory for the test. One 
casting is required for military design 


also includes 


inspection of dimensions 


static 


and three for airplanes governed by 
Civil Aeronautic Authority 

Static Test. This is the cost of the 
test rig design and drawings and for 
material labor 
ducing the test rig and setting it up for 
the test. It also includes the cost of 
performing the static test, writing of 
reports, their distribution 
This is done once for each new design 
where specified. One casting is re- 
quired for military design and three 
for airplanes governed by Civil Aero- 


contracts. 


and involved in pro- 


and filing. 


Table I—Classes of Castings—Excerpts from Mil C-6021 A (ASG) 


CLASS A. Casting, the failure of which will cause loss of 
aircraft, does not include guided missile and target drone 


components. 


CLASS B. Casting not in Class A 


of breaking strength to design ultimate load is 5:1 or less, 


or for which the margin of safety is not determined. Includes 
critical parts for guided missiles but not target drones. 


CLASS C. Includes casting not covered by Class A or B. 


and for which the ratio 


Target drone parts need not be included in this class. 


CLASS D. All target drone castings. 


Table II—Quality Control Costs for Casting Inspection Classes 


Operations Definition 


Drafting Time.... 

Increased Casting Piece Cost 
X-Ray Inspection 

X-Ray Inspection Paper Work.. 
Static Tensile Test Bars 


Processing Static Test Casting... 
Machining Static Test Casting... 


Static Test 


25 to 100 Percent 
Safety Margin | 


CAR 


AA Visual A 
Insp. 


100 percent Safety 


$20.00 None $20.00 
10-20 None 10-20 
** None ** 
15.06 None 15.00 
Mag. $16.00 +++ 
Alum. $11.00 
30.00 
$10.00 min. to 
$500.00 
$200 to $1,100, 
Avge. $650 


None 30.00 


None 


None 


Critical for 


Mag. $16.00 
Alum. $11.00 


$5.00 min. to 
$200.00 
$150 to $1,000, 


MILITARY 
B [e 


5 to 1 or less Not in 
Allow. Stress Aor B 


$20.00 None 
10-20 None 
+*+ None 
15.00 None 
. $16.00 | Same as B 
Alum. $11.00 
None 
None 


None 
None 


None None 


Avge. $550 
Penetrant Inspection or Magnetic 0.20 min. 


Inspection 


0.20 min. 0.20 min. 0.20 min. 0.20 min. | 0.20 min. 


Pressure Testing and Sealing Leaks| Because of the infrequency of use and the considerable variability, it is recommended 
Includes Testing Fixture that the cost of this operation be estimated for each individual case. 


* Static test casting requires five films of each view. Average amount of film is approximately ten times the area of each view. 
++ Cost is about the same except that class AA requires three static test castings be x-ray inspected. Costs range from 0+10 to $15.00 per 
part with $3.00 as an average. Class B permits sampling inspection. 
*** None if a non-heat treatable material is used. 





nautic Authority contracts. 
Fluorescent Penetrant Inspection 
(Dye Check). This pertains to non 
ferrous castings with the exception of 
anodized aluminum, in which case the 
anodizing process is used to disclose 
surface defects. Magnetic inspection 
is required for ferrous castings. 
Pressure Testing and Sealing of 
Leaks. Castings for some designs 
must be leakproof and therefore re- 
quire impregnation of porosity with a 
It is 
also necessary to inspect for leakage 


sealing material under pressure. 
E I 


by testing under air or liquid pressure 

An indication of the extent to which 
these quality control factors can in- 
fluence a cost analysis is illustrated in 
Fig. 1 
drawing for this 


shows a detail casting 
Neglecting 


quality control, the cost per casting of 


Fig 
part 
this housing is $7.85. However, when 
all quality control costs are included, 
the true cost per casting increases by 
approximately 50 percent with the re- 
sult that casting is even more expensive 
than machining from solid stock. 


Cost analysis sheet (upper right) for air- 
craft spring housing (below) shows that 
quality control procedures are the largest 
single expense item, increasing the cast- 
ing costs by 50 per cent. 


3. All unmarked areas are in stress 
zone 'Z 


2. Probable mode of failure is shear 
tearout of rivets of front of tube 


/. Obtain loads from engr. structures group & static test- to 


destruction 








ALL FI^CURES A"* "$7I"A*TS$. 
rp en 
Airplene 
“ Evaluaticn 
ves. us i Design M 2 Design ^ 3 
Alum. Sand Casting Alum. Bar 3toek Riveted Tube 
Clase "A" Insp» 


reb esiga at a £ poeri 


su Mate-ial l1. 
Machining & Related Overation» 
Ab x re * sm m 


1.2 $06. 


Ineluded Die Set 
Above dad ipee 


1150. 


up anc 


529b. 
: 1.62 


-60 


chase 


Itum Cast Casting 
(ones per) 
Quality Control (Contrast) 
— d (Once per) 

(Casting ) 130.. 2.70 l ma.] | 

* The cost of quality control per easdüag would increase rapidly ha quantities are reduced. 


1575. 
570. 


3-75 
1.8 


— 
—— 


—— 


— — d n —— pae - 


9 55€. $11.69 $ yo. ) s.60 $2555. $5.07 $2325. . $ rés 


comparat -e Total t 
comparative Differ ostial 


ad Le 1 > 24. e $ ‘ 


ght feved _ 
roak sven Point 
vuaber of Parte 


Cheapest for Cheapest for 


Most exionoive 
*moll queatitise larger Partise 


for all quantities 


Heaviest and most costly, slow delivery and largest item is quality control 
Cheaper, lighter and omy be started sooner. 

Cheaper, light and may be started soon. 

Cheapest, lizhtest, strongest, but delivery of parts is slowest. 


Design #1 
Design #2 
Design 2 
Design 


. Extra drafting tice, »ray insp. for test, processing test casting, machined test casting, 
static test. 
+e Inerease in castiaz price, »ray inep., = ray inep. paper work, static test bars, anodic inep. 





Margin of 
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on-Rubbing Seals for Oil 


There are two general types of seals: rubbing and non-rubbing. Rubbing types have positive 
contact with either rotating or stationary members and are limited to operation and speed 
because of the friction involved. Non-rubbing seals are not so restricted but require closer 







bricat Oil gathering 
ve grooves for 
obvrinth Housing return of 
oove oil to 
Bronze sump -- 


bearing 


Fig.l 


Fig. 1—Non-rubbing seal for grease lubrication. Grooves 
and housing are filled with grease at assembly or an 
automatic feed system can be incorporated. Seal offers 
protection against entrance of foreign matter because of 
the outward flow of grease through the labyrinth passages. 
clearance between shaft and seal is about 1/64 inch. 


Fig. 2—Non-rubbing seal for oil lubrication. Grooves 
can be located in bearing, (A), or in housing, (B). 
Grooves are connected to an oil return passage leading 
to a sump in housing. This keeps oil loss to a minimum 


and maintains a constant supply to the bearing. Design 


does not prevent entrance of foreign material. Radial 
clearance between shaft and seal is about 1/64 inch. 
Fig. 3—Seal for vertical installation. Circular groove 


picks up lubricant and feeds it to a spiral groove in bear- 
ing or shaft. Spiral feeds lubricant to top of bearing. 
Lubricant runs down between shaft and bearing. This 
design is only effective when the shaft is rotating. 


Fig. 4—Similar to Fig. 3 but used for a horizontal installa- 


tion to reduce leakage of lubricant. Straight groove feeds 
oil to the bearing. Circular groove collects oil and the 
spiral groove, located in shaft or bearing, returns it to 
other end of bearing. Design prevents loss of oil by leak- 
age at outside end of mechanism. 
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tolerances and are often more expensive since the shaft, bearing, or housing must be 
grooved. Distribution over the bearing area is, however, better. Part II of this spread, 
next month, will discuss rubbing shaft seal construction and application. 


Three piece = . , o 
stationary Fig. 5—Labyrinth seals offer good protection especially 


member at high speeds where the narrow zigzag passage is used 
in conjunction with centrifugal force. Oil and foreign 
matter are separated by slinger which limits oil flow past 
rotating member (A). Inner member (B) throws oil back 
to sump. Member (C) throws out foreign matter. 


/ 
at 


ied 


- Two piece Fig. 6—Non-rubbing seal for oil lubrication. Shaft 
sea/ rotation throws lubricant into the inboard groove (B) in 
eae the housing and is returned to the oil sump. First slinger 

(D) throws foreign material out of the assembly. Second 
slinger (D) feeds foreign material out through groove 
(A) and hole at (C). Lubricant feeds between shaft 
-Rotating and bearing to housing grooves. 
£ j labyrinth 
lubricant — = pa mem ber A— 
circulating 
pean i Fig. 7—Reservoir type feed for grease lubrication. Grease 
x is distributed in annular groove and feeds through holes 
in bearing to lubricate the shaft. Foreign matter can be 
excluded if clean grease is used. Grease will be lost 
through open bearing ends and assembly must be repacked 
periodically with new grease. 


Fig. 8—Reservoir type feed for oil lubrication. Two bear- 
ings are used forming an oil reservoir between them. If 
porous wall type bearings are used oil will saturate and 
feed through bearings to the shaft. Outward flow of oil 
prevents entry of foreign material. Reservoir must be 
periodically refilled with new oil. Bearings are a press fit 
in the housing. 


moteriai 


Inboard groove Housing Grease reservoir. Ue ` 


Outboard groove. Bronze bearing 
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POW distribution 
! grooves 
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By combining a fluid clutch with a 
squirrel cage motor 
l- High inertia loads can be started 


with low inrush current, 


Clutches 


-Loads can be accelerated without 

shock, or 

Motor can reach o perating $ peed 
c 


before load is applied, and 


for Electric 
Drives 


Space can be saved by using a 
£ 


packaged unit. 
«€ 


JAMES A. MORRISON in either direction of rotation, most 


ol special motor starting equipment 


Reul 


THE FLUID 


pling 
sisting of 


1 


Fig. 1, with 


with oil 
volved th 
ery and 


runt 


ind Electric Company 
Alhambra, Calif 


CLUTCH 


two-piece 


Impe 


the entir 


When the 


| is thrown 


ommercial designs incorporate straight 


hlad 
DI 


ades in both the runner and im- 
peller 
The fluid coupling IS basically a slip 
clutch (using the fluid as the driving 
medium) and does not multiply torque. 
If a variable speed is needed, a vari- 
able drive device must be connected on 
output side of the coupling. An 
ctric motor connected to the cou 
pling will accelerate rapidly out of 
the low si ed region of operation 
where a high starting current is drawn 


This substantially reduces the amount 


If the coupling is properly selected, the 
motor speed will rise rapidly to a 
point—near maximum torque condi 
tions—where coupling of the load 
takes place. The speed of the load will 
increase rapidly until it approaches 
motor speed, and slip decreases to a 
predetermined minimum 


Fluid Coupling for 
Starting and Running 
High inertia loads, such as centri 


fuges, car pullers and chain conveyors 
can be readily started with the traction 
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| 
Std. squirrel cage 
motor torque +— 


Percent full lood omperoge 


torque - 100% slip, 


pr + Tu 


coupling and 
motor. Since 
intil I 
full ad 


tine 


motor to ac 
reaches maximum torque, th 
vantage of any specifi d 


Fig. 2 


has been 


notor fa 


can be obtained, l hen too, th 


motor current greatly r« 


duced from its locked rotor peak and 


can accelerate the load without over 


heating. On high intertia drives this 


requently p rmits af duction of as 


1 


much as in motor output hors 


power OVET conventional designs 


t 
where 


to provide sufficient thermal capacity 


motor rating must b increased 
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1,200 1400 1,600 


When 


pow er 


apply 
sour 


normally sel 


However., 
normal method 
necessary to match the drag torque of 
the coupling with th torque curve of 


1 


the prime mover. To make availabl 


the maximum motor torque for start 
ing and accek rating the load, it 
sirable to have th« 
of the fluid 


mover torque curve at its peak output 


drag torqu« 
unit intersect the prim 
standard 


This is especially true of 
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Fig. 1—Typical traction cou- 
pling showing impeller and run- 
ner. Note straight blades permit- 
ting rotation in either direction. 


Fig. 2—Typical squirrel cage 
motor torque and current curves. 


torque, for example coupling, is 
5 percent. 


1 
otors wh 
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full load torque can 


elerating pur 
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ng oj 


slip at full torqu 


ttention 
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Small coupling 
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moved 
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Noble Company 


Fig. 3—Curves showing the effect of fluid removal on the velocity and 
acceleration of a 5-ton crane at 1,800 rpm and 900 rpm. 


larger ones. The reason: small incr 


ment increases in coupling dian 


result in large increases in torque and 


horsepower capacity while the cooling 

area is not similarly multiplied. (S 

Product Engineering, March 1950) 
When the fluid coupling is used, its 


cost is offset not only by the reduction 


in motor size but also by further 
economies in wiring, control apparatus 


and power transmission equipment 
If the load must be started frequently, 
the input reduction during the accel 


eration period is substantial and major 


power savings can achieved. To 


point up the savings that can be made 


in transmission equipment in a car 
puller drive using a conventional 


shock 
ments alone call for the application of 
AGMA Class III gears. But with the 
fluid coupling which eliminates shock, 


squirrel cage motor, require 


Class I gears can be used. 

Problems arising from the use of 
tandem or multiple drives have been 
solved with the fluid coupling. On a 
multiple drive each coupling unit seeks 
its own speed to deliver the power 


needed at th« point of application 


This characteristic has been used ef. 
fectively on overhead chain conveyor 
systems. Often, moving the chain and 
suspended load calls for torque that 
would strain the chain if applied at any 
one point. By installing driving units 
equipped with fluid couplings at vari- 
ous points along the chain, minimum- 
size chains, supports and other hard. 
ware can be used. 


Acceleration Characteristics 
of Fluid Couplings 


General characteristics of the trac- 
tion coupling indicate its prime appli- 
cation: as an acceleration device where 
smooth acceleration is a major factor 
as in crane drives and conveyors han- 
dling fragile materials 

The traction coupling can provide 
any degree of softness in acceleration 
by changing the oil level which is 
readily adjusted after installation on 
the driven machine. 

The effect of fluid removal on ac- 
celeration is shown in Fig. 3 on the 
characteristics of a 
speed motor drive. The slow speed IS 


operating two 
useful for spotting; the high speed for 
long runs. A crane of 5-ton capacity 
with an 1,800/900 rpm motor had a 
top speed of 300 ft per min. The re- 
moval of one pint of fluid reduced the 
rate of acceleration and at the lower 
speed also had a marked effect upon 
the velocity. 

While most of the fluid drives have 
been used either on bridge or trolley 
motions, some experimental work is 
being done with hoisting motors. Tests 
indicate that a hoist with a two-speed 
fluid drive would have operating fea 
tures comparing favorably with wound 
rotor drives. The fluid drive would 
and mainte 
nance would be less. Other advantages 


have lower initial cost, 
such as the reduction of the impact 
load on the hoist support and the re 
moval of shock loading on the gears 
of the hoisting mechanism would favor 
the fluid drive over the wound rotor 


motor 


Deceleration When 
Using a Fluid Coupling 


On floor-operated cranes the de- 
celeration is generally accomplished 
with a solenoid-operated, spring-set 
brake. A brake of this type puts a 
fixed retarding action on the load 
whether it is going fast or slow and 
load After the 


regardless of cran 
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has been stopped, this brake holds the 
bridge locked in position. Brake action 
must be adjusted for average condi- 
tions, which results in poor operation 
at either extremes of loading or speed. 

When a fluid motor drive is used, 
a brake can be applied on the motor 
side of the coupling. This will allow 
for a smooth deceleration, but it will 
not lock the output shaft, since there 
is no solid connection through the 
coupling. However, two brakes and 
the fluid coupling will give the desired 
combination of smooth deceleration 
and a final locked output shaft. Fig. 4 
shows a complete package unit con- 
sisting of a motor, coupling and two 
brakes. To obtain the desired operat- 
ing results, the brake on the motor 
side of the coupling is applied as soon 
as the motor winding is de-energized 
the other brake is applied 1 to 2 sec 
later through an adjustable time delay 
device in the packaged unit 

A similar package to that depicted 
in Fig. 4 has been applied to a rather 
unusual drive. The runways of a crane 
were on a 4 percent slope Use of a 
conventional solenoid brake 
sult in an abrupt stop on the uphill 
make the load dangerous 
A light drag brake would 
permit the crane to drift before stop- 


would re 


travel and 
to handle. 





COMPARISON OF CLUTCH TYPES 


Primarily, in motor applications, the fluid coupling permits a rapid build-up of 
motor speed without the inherently high current values usually associated with motor 
starting when mechanical clutches are used. Also, fluid clutches will slip to provide 
for overload protection which the electric units will not do. 

Another advantage is that the fluid unit does not require additional control equip- 
ment. Mechanical clutches need levers and linkages; hydraulic or pneumatic units 
require valves, cylinders and lines; electric clutches require rheostats, converters and 
wiring. The fluid coupling is completely self contained. 

Slippage, on many applications, is of prime importance especially where the possi- 
bility of a machine jamming can cause extensive damage to the motor, machine and 
shafting. Although a mechanical slip clutch can be used, the fluid clutch offers 
economy of installation and maintenance since slippage of mechanical units tend to 
wear out clutch facing. This necessitates periodic inspection tear downs that cut 
into production time. 


ping. A package unit having a drag solved. Since the coupling torque is 
brake and a time delayed solenoid developed by the impingement of the 
brake gave excellent results in both fluid mass on the runners, the coupling 
uphill and downhill travel. must be mounted on the high speed 
input shaft to the driven machine 

Mechanical Arrangement Horsepower capacity curves, Fig. 5, 
of Coupling and Motor show the large effect of input rpm on 

the traction coupling. A reduction in 

Once the fluid coupling has been input speed, say from 1,800 rpm to 
selected as the most practical drive for 1,600 rpm when using a 9.5 H( 


any particular job, the question of the 
best mechanical arrangement must be the 


coupling and i percent slip, reduces 





horsepower from 10 to about 
Twin Diac Clutch Co. 
Fig. ing krr arap iapa a o 
motor, two solenoid brakes and gear reduction. 
Fig. S—Horsepower capacity curves indicating a selection of 
couplings of various diameters at 4 and 5 percent slip values. 
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6.75 or 32.5 per cent. This require- 
ment usually places the coupling in a 
position that directly connects it to 
the 1,800 rpm motor. 

Since the coupling is an oil-filled 
device and must have a seal on the 
high speed output shaft, the initial 
accuracy of alignment and the main- 
tenance are important in securing ade- 
quate seal life. The integrally mounted 
unit, Fig. 6, benefits from both short 
bearing centers and the obvious advan 
tages of machining in a round frame. 
The standard motor and separate cou 
pling can also have this necessary rigid 
support if floor-mounted bearing sup- 
ports and a solid base plate are used 
Such an arrangement requires accurate 
machining and doweling and, of 
course, is not as compact. 

In those instances where a quantity 
is relatively large and space is not 
critical, a fabricator could supply a 
satisfactory arrangement of the com 
ponents on an economical basis. How- 
ever, the package unit of motor and 
coupling, which is now being pro- 
duced by four or five manufacturers, 
fills the demand for a unit that can be 
assembled to any machine as readily 
as a standard electric motor. The avail- 
ability of these units with gear trains, 
brakes and other accessories simplifies 
the application of fluid drives, both in 





Fig. 6—Package unit consisting of motor and coupl- 
ing. Note short bearing centers supporting coupling. 


Fig. 7—Right angle motoreducer and housing for a fluid 
coupling with a flange type motor mounted behind it. 










































design and assembly. 

Package units from 3 to 25 hp are 
available with various enclosures, in- 
cluding drip proof and totally enclosed 
fan cooled. The units can generally be 
mounted in any position desired. In 
fact, one manufacturer offers a unit 
with flange and face end brackets for 
vertical and horizontal mounting. 


NEMA Standards 
for Package Units 


Some attempt has been made to 
standardize the fluid units into NEMA 
mounting dimensions exactly like the 
motor dimensions of a comparable 
rating. In most instances this would 
not have any great value, as the fluid 
unit, by virtue of its special character- 
istics, could rarely be replaced by a 
standard off-the-shelf motor. As it is 
most unlikely that fluid couplings can 
be reduced from their present size, 
the advent of new NEMA dimensions 
scheduled for the next few years, will 
probably make any standardization to 
NEMA motor mounting virtually im- 
possible. (See Annual Handbook of 
Product Design for 1954 and Product 
Engineering, Dec 1953, for new 
NEMA standards). 

The manufacturers of the package 
units have generally followed one of 
two design approaches. Either design 


Twin Disc Clutch Co. 


a housing for the coupling and mount 
a flange type motor behind it, Fig. 7 
or incorporate the coupling into the 
motor frame, Fig. 6. The second ap- 
proach has proved the more economi- 
cal and generally allows a more com- 
pact unit. It also makes available a 
full line of end brackets—including 
NEMA flange types—without further 
development. However, it does not 
readily lend itself to some special en- 
closures, such as explosion proof. 
The motor frame construction also 
requires special electrical designs, since 
the stator laminations must be of a 
larger diameter than the coupling. The 
new NEMA standards will further re 
duce the diameters of the laminations, 
thereby forcing a special design on any 
manufacturer who incorporates thc 
fluid coupling within the motor frame. 
These smaller diameters will also com- 
plicate the use of the separate cou- 
pling with the new motor size, as 
clearance will have to be provided in 
the bed plate for some motor sizes. 


Conclusion 


New uses are being found for the 
fluid coupling drive; particularly in 
transmission systems where shock or 
high inertia loads are present. Long 
term savings are obtained in transmis- 
sion and equipment replacement costs 
by reducing starting and running 
shocks. Such savings are usually diffi- 
cult to measure, but the initial higher 
investment for the fluid unit is often 


more than justified. 
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Resonance Amplitudes 


In Systems With a Single Degree of Freedom 


Nonlinear differential equations offer an accurate method of 


analysis for complex vibrating systems found in rotating and 


oscillating machine parts, vibration isolation and noise studies. 


A variety of mechanical and electrical devices and systems subject 


to nonlinear effects were discussed in ‘Product Engineering’, 


May 1954, pp 181-192. This article treats one specific problem 


of this type—resonance amplitude in vibrating systems with a 


single degree of freedom. Following a brief review of linear 


theory, a solution is derived for a general nonlinear system con- 


sidering nonlinearity in both restoring and damping forces. 





H. NORMAN ABRAMSON 


Assoc. Prof. of Aeronautical Engineering 
The Agricultural and Mechanical 
College of Texas 


A SIMPLE VIBRATING SYSTEM excited 
by some external disturbance under- 
goes oscillations whose magnitude de- 
pend on the frequency of the exciting 
force. As the exciting frequency ap- 
proaches the natural frequency of the 
system, the amplitude of the oscilla- 
tions increases to a maximum value 

this phenomenon being called reso- 
nance. The possibility of encountering 
resonance is one of the principal rea- 
sons why the study of vibrations is 
important. Engineering structures are 
often subjected to external disturb- 
ances, for example, through a slight 
unbalance in rotating machinery, with 
the resultant danger that the structure 
may fail because of the building up of 
vibrations of large amplitude; there 
fore, a knowledge of the maximum 
amplitudes of vibration which might 
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be encountered is of importance to 
designers of most types of equipment 


Systems described by linear differ 


been 


ential equations have studied 
thoroughly and much is known regard 
ing their behavior (Ref. 1). In indus- 
try, however, the engineer is rarely 
confronted with such idealized prob 
lems. Rather, it has been found neces- 


sary in recent years to devote much 
effort toward gaining some insight into 
the behavior of systems described by 
Gen 


only 


nonlinear differential equations 
erally, the latter can be solved 
by approximate methods 

In this discussion, the resonance am 
plitudes in a single degree of freedom 
After 
review of linear theory, a general non 
linear system is studied. 


system are considered. a brief 


Linear System 


Consider a single degree of freedom 
system acted upon by a periodic dis 
turbing force and described by the 


linear differential equation 


a d +b e 4 cr P,cosa (1 
dt? di 

in which a, b, c are positive constants, 

x is the displa« ment measured from 

the position of 


P, and Q ar 


static equilibrium, and 


the amplitude and fre 


quency, respectively, of the disturbing 
force. With the notation 
P } T 
) D, Qt r n 
, 2 va w 
Vc/a =a i 
undamped natural frequency i 
P 


8 static deflection 


Eq (1) becomes 


dz dx 
2Dw Fw 


d? ' dt 


This is a second order nonhomogenous 


p cos T 3 


linear differential equation, a particu 


lar solution of which is 
I, X cos (r € (4) 
where X is the amplitude and ¢ is a 


phase angle. This solution leads di- 
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rectly to the equation: 





Pes s 
A = 0 
V — $39 F AD 
which represents a family of respons 


curves, with the damping D as a 


IX 
parameter, when plotted with |=| and 
8 


n? as coordinates. As shown in Fig. 1, 
resonance occurs where qj? l 

The maximum amplitudes are read 
ily described by the locus of horizontal 
tangents shown as a light broken line 


in Fig. 1. Thus, the condition 


7 


0, when appli d to Eq (5), yields 
] D b 
From this 


2D«X1 D 


noted that the locus of X 


It is to | ( I 
lies at values of v? which are slightly 
less than unity, that is, slightly below 


resonance. For all but very large val 


ues of the damping, it is a fair ap 
proximation to assume that the max 
mum (or resonance) amplitude occurs 
exactly at n? I. Then, from Eq (5) 


X = op , 


Using Eq (2) and noting that Eq (8) 


is valid for « Q, the latter car 


written as follows 
> 
X, =-" 9 
The vertical bold lis ! l, in 
Fig. 1, represents free undamped 
vibration Eq (9) applies to the inter 


section of the responsi 


for free undamped vibration 

Before considering nonlinear sys 
tems, the variation of phase angle 
with »?, shown in Fig. 2, should 
noted. At resonance, ¢ , 


9 . 


General Nonlinear System 


now be 


g Force is d scribed by a 


A system will 


considered 


whose restorin 


function f(x) and whose damping 


rorce IS 


described by a function 


dz > 

— The 
(T) 
equation that governs the motion, un 
der the 


»onlinear differential 


action of a pe riodi 


rorce, 1s 
” dr dx 
E a : t bg 
dn 91 ^3 
c f r P, cos Qt 0 (10 
There are maay approximate meth- 


ods for obtaining solutions of equa 
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disturbing 



















vix — 


tions such as Eq (10) ; however, onc 
of these, the Ritz Method, (Ref. 2) 


leads to a particularly useful set of 


The that 
the differential equation E(x, t) 0 


is known and that its solution can be 


relations method assumes 


r presented bv a series of the form 


4 {,v,(t) + Aev.(t) 4 - Anvall 
where y(/) (7) are known 
functions and A 4, are unde- 


tern 


ined coefficients Then » non 


linear algebraic equations for the n 


oefficients resvlt from the evaluation 


of the integrals 


While the Ritz method may be de 
rived from the calculus of 
idea that the 


variations, 
using the minimization 
of a certain integral and the solution 
of the Euler differential equation are 
identical problems, the method can 
also be 


regarded as an averaging 









process. From this point of view, it 
would be necessary to integrate over 
the period, the product of the differen- 
tial equation and some “weight func- 
According to the Ritz method, 
the weight function should be taken 
as that used in the assumed form of 


tion.” 


solution. In many cases, it will be 
quite. sufficient. to take only the first 
term of the assumed series to represent 
the solution. Therefore, the solution 


of Eq (10) is assumed as follows: 


x = Xcos(r €), Qt T 11 

or, T X; cosr + X» sin T 12 
where Xi X cos e 

Xs X sin e 135 


Using Eqs (10) and C12, thesc 
two integrals must be evaluated 
2r 


|| aQ Xa P COS T 
MAU 
h ( dr ) 
( di 
cf r cos tr dr 0 14 


2T 
/ at? X, Pa) cos r 
70 
aX? Xs sin 7 4- b g (5) T 
dt 


( f(z sin 7 dr 0 


ax? X, 


sın 7 
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Fig. 1—Amplitude vs frequency ratio. 


Fig. 2—Phase angle vs frequency ratio. 


Fig. 3—Illustrations of linear damping with 
hardening and softening restoring force. 


The evaluation of these integrals leads 


to the two algebraic equations: 
ave?X,+b C’(z 
—at?X,4 


where 


+¢C,(z) — P,=0 


indicates the time at which th« 


] he 


these integrals for special cases will 


and t 


velocity is zero evaluation of 
be given later. 

The Eqs (15) describe the response 
curves in terms of the components X, 


and X, 


possible 


From these, it is theoretically, 
the maximum 


value of the amplitude of motion by 


to evaluate 
determining the locus of horizontal 
the linear 
however, this procedure is very 


tangents as was done in 


case; 
difficult, algebraically. Thus, the ap- 
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+— Restoring Force f(x) —* 


proximation indicated in the linear 
system will be used. The points wherc 
the response curves intersect the curve 
of free undamped vibration then d 
fine the resonance amplitudes 

the 
curve of free undamped vibration arc 


obtained readily from Eqs (15) by 


The equations which describe 


letting both P, and 4 approach zero 
aXX, 4 nx Ü 
aXX: + c S(x 0 


now d 


I he 


termined by si 


intersection points are 


ineous solution of 


t 
mult: 
Eqs (15) and (17 


two relations 


), which yields the 


0, 


1 he 


mines the phase angle ¢ at 
the 


de ter 


the reso 


first of thes equations 


nance amplitude, and second 


defines a new curve which will, 


turn, determine the resonan 
tude 

Considering the first of Eqs (18) 
regardless of the functional form of 
the damping force, the phase angle will 
always have the value 7/2 at the 
amplitude. 


resonance Defining t 


Hordening. 


~ Softening 


Fig. 3 


-— Displocement, x —* 


t g, It 1S possibl 


lowing equation 


QX sinc 


sin g dg 


vanish. Th 


es not 


evaluation Ol 


(18) will depend upon the pa 


J 


form of the damping force 
Three examples will now be used to 
th 1 | 


demonstrate 


system 


The force cf(x) may b 
either hardening or softening as shown 


In either case, Eqs (18) 


restoring 


in 


Fig. 3 


1 


18] 





HARDENING 


firj’, io 


yield ¢ T/2 
thc 


from the first, and from 


second 


> 


9 r +r 
= / QX; sin 7 cos 7 + 


P, 


QX: sin? 7) dr - 
b 


Thus, since 


2D 


As 1? 


on reduces to the 


approaches unity, this equa 


[ found 


This 


particular 


result 


Eq (8) 


[or 
wer 

the linear case, result 
does 


not depend upon thc 


form of the r« storing force that is 
acting 

Eq (20) describes a hyp rbola in 
the response diagram, asymptotic to 
g 


2D 


intersection 


the coordinate axis, with asa 


parameter; the of this 
hyperbola with the curve for free un 
damped vibration yields the resonan 
amplitude; therefore, the 
scribed by Eq (20) is the 
resonance amplitudes. For 


i 


with a hardening restoring forc 


curve d 
loc us Ol 


systems 


onc 
intersection point will be found; how- 


ever, for systems with a softening 


182 


Fig. 4 


restoring rorce, two intersection points 


may occur. Since systems with soften- 
ing have 


restoring forces 


two posi- 
tions of static equilibrium, and oscilla- 
tions may occur about either of these 
positions, the physical meaning of the 
second intersection point is clear. 
Response curves for the hardening 
and softening cases just described, arc 
shown Fig. 4, 


corresponding 


in together with thc 


hyperbolas. In these 


ngures, 


f(x) r gu 


where 8? is a positive and 
thc 


sign corresponds to the 
hardening cas 
the 


adopted 


constant 


positive 
For ease of computa- 


tion following notation has been 


X — 8N3/4 X, 8N3/As 


Nonlinear Damping 


It was already shown that the phase 
angle has the value ¢ — 7/2, regardless 
of the form of the damping function. 
The integral C'(x) 
different value for each damping func 
tuon 


however, has a 


As a specific example of non- 
à 


linear dampit g, consider the of 


CASC 


square ve lox 


He re: 


ity damping 


DOSITIVE 


onstant. Then 


Response curves for linear damping. 


SOFTENING | 
x)= x-@Px? oe 


and the hyperbola equation becomes 


Sr P. 
8 b 


N 1 
2D w 


Solutions for other types of damping 
functions are obtained similarly. 


AQ 


or 


XS - 


Conclusions 


Since the resonance amplitude is 
determined by the intersection of the 
proper hyperbola and the curve of free 
undamped vibration, the general rela- 
tionships, Eqs. 15, need not be solved. 
Instead, it is only necessary to solve 
the simpler formulas, Eqs (18), and 
evaluate the integral C'(x), which de- 
pends upon damping force but not 
restoring force. For linear damping, 
plotting the two curves defined by Eqs 
(17) and (20) is all that is required. 

Also, since the effect of damping is 
negligible except in the vicinity of 
resonance, the complete damped re- 
sponse curve can be constructed on the 
basis of zero damping 
fies computation 


which simpli- 
the 
amplitude as described previously 


and resonant 
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When corrosion-resistant, low-neutron-absorbing zirconium is considered in the light 


of its strength and ductility, the influence of grain structure, purity and temperature 


must be known. Reactions to cold working and heat treatment are also vital factors. 


AS IS TRUE OF ANY METAL, the 
strength of zirionium is not only in- 
fluenced by metallurgical variables but 
also by environment, 
and conditions under which stress is 


applied 


state of stress 
Variables usually considered 
in the study of strength are grain size 
and orientation, amount of strain in 
the metal, structure as influenced by 
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prior heat treatment, and impurities 


In view of the 
complexity of the subject, this last 


or alloying elements 


aspect as well as the influence of en- 
dis- 
cussed only briefly. The main emphasis 
will be placed on the first set of vari 
ables mentioned above because they 
are factors that should be kept in mind 


vironment and stress state, will be 


when unalloyed zirconium is used in 
applications where strength and du 
Table I lists room 
temperature mechanical properties 


tility are important 


INFLUENCE OF GRAIN SIZE. Recry 
stallization during annealing of cold 
worked zirconium is a process that can 


be controlled by the time or tempera 
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HIGH CORROSION RESISTANCE COMMERCIAL 
VALUE OF ZIRCONIUM 


One of the newer metals of growing significance, zirconium is generally asso- 
ciated with titanium. However, it is different from titanium in a way similar to 
that in which the many stainless steels differ from each other. Titanium and zir- 
conium are produced from the ores by similar processes. Both are highly reactive 
at elevated temperature and exhibit high corrosion resistance in the range from 
room temperature to 100 C. The more outstanding differences between the two 
metals are their densities, elastic moduli, absorption of thermal neutrons, and 
corrosion resistance in certain specific circumstances. With about 50 percent 
higher density, zirconium will not compete with titanium for aircraft or other 
applications where weight is the deciding factor. Coupled with the lower den- 
sity, titanium has a larger elastic modulus, again an advantage in structural 
applications. Zirconium has a much lower absorption of thermal neutrons and 
so for certain nuclear applications, zirconium has considerable advantage. This 
accounts for the AEC’s interest in the development and understanding of zir- 
conium and zirconium-base alloys, while the commercial interests in zirconium 
stem from its outstanding corrosion resistance. 


ture of the treatment. Although duc- is entirely possible that the properties 
tility can be varied according to of the more-expensive, higher-purity 
recrystallization treatment, it is strength iodide process zirconium may soon be 
that is significantly altered. Both in- matched by the product of the chloride 
creased time of treatment at a given process which is being perfected by 
temperature and increased temperature the U. S. Bureau of Mines. The in- 
with a constant time produce weak fluence of impurities therefore merit 
material. Since a shorter time at a attention since the properties of com 
higher temperature gives the same re- mercially produced zirconium are con- 
sults as a longer time at a lower  tinually changing. Table II gives data 


temperature, it is preferable to specify on the purity of zirconium produced 


the grain size rather than the treat- by the two processes 
ment to achieve desired properties Zirconium is extremely reactive at 
The curves in Fig. 1 show that finer- elevated temperatures and in the 


grained zirconium exhibits higher molten condition attacks most r 


strength at and slightly above room  fractories. For this reason, it is melted 

temperature than does larger-grained — either in graphite crucibles where up 

material to 0.3 percent carbon is picked up, 
High-purity zirconium recrystallizes or in water-cooled copper crucibles 

at temperatures above 400 C. One which remain too cold to permit appre 

hour at 500 C is sufficient to produce 

fine-grained high-strength material, 

while a half hour at 600 to 800 C 


results in larger-grained, but weaker 


temperature is illustrated by the fact 


that a 48-hr anneal at 500 (C produces 
larger grains and thus a weaker ma 


teria! than does a half hour treat 


Property 


ment at 800 ( grade Seversly Cold-Reduce 

nent a ( entigra 1€ Ult Ten Strength, psi : 
If the amount of cold reduction 0.2% Offset Yield Strength, psi 

prior to annealing is varied widely Elongation in 2.25 in., percent 

i , Reduction in Area, percent 

enough, it can influence the grain size Hardness 

after annealing. Usually this is not 

considered a critical factor because Annealed 


Ult Ten Strength, psi 
0.2% Offset Yield Strength, psi 


zirconium sheet cold reduced between 


30 and 90 percent and then annealed Elongation in 2.25 in., percent 
n a similar manner exhibits identical Reduction in Area, percent 

3 n å Hardness 
era SIZES 
INFLUENCE OF PURITY. Recent prog- ar mearen adr =m 
ress in the mass production of ductile eee a 


zirconium by the iodide and chloride 
processes has seen a significant de- 
crease in the amount of impurities. It 
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ciable solution by the liquid metal. 
The metal also reacts with all but 
the inert gases at temperatures above 
300 C. For example, absorption of 
oxygen has occurred at 200 C, nitrogen 
as low as 500 C'*) and hydrogen at 
room temperature. Surface layers of 
other gases such as water vapor can 
greatly diminish or prevent the pick 
up of hydrogen at room temperatur: 
The reaction of zirconium with gases 
at temperatures less than 300 C is suf 
ficiently slow or easily stopped by 
absorbed layers so that this contamin 
ation is not generally significant. 
Unlike oxygen and nitrogen, hydro- 
gen can be removed from zirconium 
by heating the metal in a vacuum at 
temperatures above 800 C. Since zir 
conium is so reactive, and oxygen and 
nitrogen cannot be removed, precau- 
tions must be taken during hot work- 
ing and heat treatment to prevent the 
metal from picking up contaminants in 
quantities sufficient to alter desired 
properties. lí the piece of zirconium 
being handled is sufficiently large and 
the surface layer is ultimately to b 
removed, zirconium can be heated in 
air (massive sections have been su 
cessfully worked at 800 C). Thin s« 
tions or sheets, because of the larg 
surface-to-volume ratio, are affected 
detrimentally and so should not be ex 
posed to air at elevated temperature. 
Oxygen and nitrogen in zirconium 
raise its harness and strength at room 
temperature and, in sufficient quantity, 


Table I—Room Temperature Mechanical Properties of 
material. The importance of time and High-Purity Zirconium 
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Table II—Percent Impurity Content of Iodide & 
Chloride Zirconium 








Fig. 1—Relation between strength and grain size (A) in 
rolled and annealed crystal bar zirconium at room temper- 
ature; tensile strength (B) and yield strength (C) versus 


temperature showing influence of grain size. 


Fig. 2—Influence of oxygen content on strength (A) and 
elongation (B), as well as hardness (C) of zirconium. 
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decrease ductility.(* 9 Although in-  crystal-bar zirconium crystallizes after crease of ductility, and increase in 


creased hardness and strength make 
the metal more difficult to work at 
room temperature, the effect of oxygen 


and nitrogen is not so important at 


temperatures in excess of 500 C. These 
impurities can also raise the recry 


stallization temperature 


High-purity 
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severe cold reduction to a fine-grain 
size with a half hour treatment at 600 
C. Unalloyed zirconium with higher 
oxygen and nitrogen content must be 
annealed for a half hour at 800 C to 
obtain the grain Fig 2 
shows, the increase of strength, de- 


same size. 


hardness with rising oxygen content 


INFLUENCE OF COLD WORK. Th 
strength of zirconium can be mor 
than doubled by cold working. Strain 
free high-purity zirconium has a tensile 


strength at room temperature of about 
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Cold reduction, percent 


Fig. 3—Effect of cold reduction upon 


ultimate strength and percent elonga- 


tion in iodide zirconium. 


Fig. 4—Relationship between strength 


and hardness in iodide zirconium. 
Fig. 5—Photomicrographs of 


tion: 250 X. 


35,000 psi, whereas the same material 
after approximately 97 percent reduc 
tion has work hardened to a tensile of 
85,000 psi Less severe reductions givc 


intermediate strengths, but at sonx 
sacrifice in ductility, as shown in Fig 
3. The reveals th« 


strength-hardness relationship 


band in Fig. 4 


PREFERRED ORIENTATION. À strong 
directionality or preferred orientation 
is present in a cold 
percent or greater. 


Although different from the deforma 


zirconium after 
reduction of 90 


texture, this post-anneal 
tion has good strength characteristics 
However, if the total 
alternate 


than 50 


tion orienta 


deformation is 
cold 


pt rcent 


obtained by reductions 


OI less and 


recry 
stallization anneals, th preferred 
orientation will be weak.(®) And after 
similar to that which 


a final anneal 


followed severe deformation, the tex 

ture remains weak 
It has been found that the strengths 
and ductilities of zirconium prepared 
in these two ways and having the same 
different 
Severely cold reduced annealed spe 
yi 


final grain size are markedly 


Id 


mens have a considerably greater | 
strength and tensile strength than ma 
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(A) 
beta-annealed zirconium and (B) 
alpha-annealed zirconium. Magnifica- 


subjected to the 50 


terial percent 


cycle. Th 


materials arc 


cold-reduction-and-anneal 
ductilities of the two 


similar since the reduction in area is 


about the same for both, even though 
the elongation of the material with th 
reduction-and-anneal cycle is greater 

The relative dimensional change in 
the width and thickness directions dur 
ing tensile tests on strong-texture sheet 
vary in a ratio of three or four to one, 
whereas comparable changes for th 
weak-texture material are much less 
The strain hardening exponent, related 
to the rate of strain hardening, varies 
by a factor of two in the rolling dire 
tion as compared to the cross direction 
in the strong-textured material. This 
factor is often larger for strained ma- 


terial than for annealed material, 


depending upon grain 
With the weak-textured material, th: 


hardening 


orientation 


strain exponent is much 
greater for annealed material than for 


cold worked material 


INFLUENCE OF HEAT TREATMENT. In 
addition to recrystallization and grain 
heat 
cold working, there is an allotropic 


growth during treatment after 


transformation in zirconium at about 





100 140 180 220 
Vickers hardness (10 Kg lood) 





855 C. Above this temperature, zir- 
conium is body-centered cubic whereas 
below this temperature, it is hexagonal 
close-packed. 


Heat 


formation temperature usually changes 


treatment above the trans 
the strength characteristics as compared 
to material heat treated at levels just 
this 


there is a considerable change in th 


below temperature. Primarily, 
distribution of impurities, since there 
is a relatively large difference in solu- 
bility of an impurity, depending upon 
whether the zirconium is in closc 
packed or body-centered form. 
Usually, heat treatment at tempera 
tures above the allotropic transforma- 
tion markedly decreases the ductility 
of the metal and, in some instances, 
increases the strength. The photomi 
differenc 


zirconium heat 


crographs, Fig. 5, show th 


in appearance ot 


treated above and below the trans 
formation temperature 
In the heat treatment of iron, 


heating just above transformation tem 
perature into the austenitic region is 
done in an effort to refine the grain 
size or reduce the degree of preferred 
orientation. Similar treatment of zir 


conium does not give same results 
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35 ,- 


Fig. 6—Typical stress-strain curve ob- 
tained when strain rate is varied by a 
factor in the order of ten. 
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Fig. 7—Impact strength versus tempera- 
ture for iodide zirconium (A). Strength 
is influenced by specimen orientation and 
notch (B) in relation to original plate. 
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The influence of impurities upon the 
transformation temperature is known. 
Oxygen and nitrogen, which are read- 
ily absorbed by zirconium, raise this 
critical carbon 
which may be picked up during melt- 
ing in a graphite crucible. Though 
hydrogen is the only gaseous element 
to lower the transformation tempera- 
ture, there are many transition elements 
and a few 


temperature, as does 


non-transition elements 


which have the same effects 
INFLUENCE OF TEMPERATURE. The 
ultimate tensile strength and the 0.2- 
percent offset yield strength are shown 
in Fig. 1 (B and C) as a function of 
temperature for materials having sev 
eral grain sizes. The ultimate tensile 
strength is considerably more depend 
ent upon test temperature than is the 
yield strength. It is also apparent that 
brittle at 
195 C. 


zirconium does not become 
temperatures as low as 
INFLUENCE STRAIN RATE. Com- 
paratively speaking, zirconium is not 
particularly rate sensitive at 
temperature in the range of strain rates 
between 0.009 to 0.9 in. per in. per 
minute. A ten-fold change in strain 


OF 


room 
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rate produces a change in stress level 
of only about four percent. For ex 
ample, zirconium metal 


strained at a rate of 0.009 in. per in 


a piece ot 


per min may have a stress of 30,600 
psi, but when the rate is suddenly 
increased to 0.09 in. per in. per min 
the stress will rise to 3,1830 pst. 

A typical stress-strain curve obtained 
when the strain-rate is varied by a 
factor of ten is shown in Fig. 6. Zir 


from 25 
to 370 C exhibits approximately the 


conium tested in the range 


same rate sensitivity throughout. At 


500 C, however, the sensitivity 


IS SIE 
nificantly higher, and a ten-fold in 
crease in strain rate from 0.009 to 
0.09 in. per in. per min increases thc 
11,150 to 14,170 psi, an 


27 percent 


stress from 
increase of about 


IMPACT STRENGTH. Zirconium r 

mains ductile to very low temperatures 
if the impurities are kept to a low 
amount. This is true whether the metal 
is produced from the chloride process 
or the iodide process. Tests (8.9) 


dicate that impact strength depends 


in- 


upon the orientation of the notch in 
the standard Charpy specimens as re 
lated to the rolling direction of the 





Fig. 7. If the V 
plane parallel to th 


notch is in a 
roll- 


ing, the impact strength is considerably 


sheet, 


direction of 


lower than if the notch is perpendicu 
Hydrogen 
in quantities greater than ten 


lar to the rolling plane 


pr sent 


parts per million will decrease impact 


strength. Fortunately, hydrogen can b: 


} 


reduced by vacuum treatment or suit 


able heat treatment 
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Fig. 1—Germanium power rectifiers of the 
half wave types having ratings from 0.4 to 75 
amp d-c. Ratings are, of course, doubled for 
a single phase full-wave bridge and tripled 
for a 3-phase full-wave bridge circuit. 


ermanium—New Frontier 


WHILI ATTENTION has 
been paid to the role of germanium in 


INCREASING 


the electronics field, equally interesting 
possibilities lie in the opposite dire 
tion—that of high power rectification. 
In the range of 25 to 125 v d-c and 
from capacities of 10 to several hun- 
dred kw, germanium offers efficiencies 
and operating economies now only ob- 
tainable with mercury arc converters 
operating at much higher levels of 
voltage. Compared to other types of 
metallic rectifiers, the real- 
ized in physical size per kw of output 
is equally significant as the miniaturi 
zation trend in the electronics industry. 
In service life, 


reduction 


germanium rectifiers 
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point up an additional advantage. 
Tests now in progress for over 20,000 
hr at current densities up to 100 amp 
per sq cm of active area indicate no 
detectable change of a permanent na- 
ture. Compared to other types of me- 
tallic rectifiers which show a definite 
forward aging trend in 10 to 20,000 
hr, complete absence of this aging 
phenomena 
1 


densities 


even at very high current 
gives a sound basis for pre- 
dicting a long term operating life. 


Electrical Characteristics 


Ce ll C urrent Rati 72 f. For practical 
application, the small germanium cells 
are built into assemblies to permit 


rapid transfer of heat. Fig. 1 shows 
several different assemblies currently 
being used to accomplish the desired 
degree of heat transfer for operating at 
various current densities. By mounting 
the cell, shown in Fig. 1, on a small 
copper plate and convection cooling 
it at normal room temperatures, cur- 
rent ratings ranging from 2 to 10 amp 
are obtained. The ratings, of course, 
depend upon the size of the plate and 
the voltage rating of the cell. A small 
amount of forced air, about 150 to 
200 fpm, permits the current to be 
doubled. 

The fin type assembly also shown in 
Fig. 1 is used for power applications 
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Fig. 3—Comparison of the forward volt-ampere character- 
istics of the three types of rectifiers with the current 


Current density— amp per sq cm 


density being expressed logarithmically. Points A, B 


and C 


denote maximum convection cooled, fan cooled 


and liquid cooled operating conditions respectively. 


for High Power R 


Initial applications of germanium power rectifiers demonstrate significant advantages 


06 08 


D-c volts—forword drop 


E. 


HAMANN, General Electric C« 


. Lynn, Mass 


ectification 


in: 1) Higher cell ratings; 2) lower losses; 3) longer life; 4) higher efficiency; and 


5) marked cell size reduction compared to selenium and copper-oxide units. 


and permits currents up to 75 amp per 


> 


cell with 1,200 fpm of air. A similar 
assembly using liquid cooling allows 
the cell to be operated at currents up 
ta 100 amp. 

Cell 


terms Of maximum recomme nded rms 


Voltage Ratings. Specified in 
input volts, germanium cells are pres- 
ently available in ratings of 15, 30, 50 
and 65 volts. Smaller area cells are 
already available in voltage ratings up 
to 125 rms volts input 
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For a given a-c voltage input, the 
d-c voltage output will depend on the 
type of rectifier circuit and the nature 
of the load 
with resistance loading, the d-c output 


In a single phase bridge 


voltage will measure 87 to 88 percent 


of the applied a-c input. Assuming 
that the bridge is operating at or near 
and current rat- 


approach to the 


its optimum voltag 
ing, this is a close 


value of 90 percent for a theoretically 


perfect rectifier. Under similar con 


ditions in à. 5-phas 


d« output voltag ill measure about 


132 percent of th« voltag 


compared to 135 p nt for the theo 


retically perfect rectifier with zero 


losse S 
Di n il ) A 
parison between th 


diode and the other types of metalli 


being 


Current logical con 


germanium pow f 


rectifiers used is on thi 


basis of current density per unit area 


now 


Fig. 2 shows germanium, selenium 
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Fig. 4—Internal wiring for 25-kw germanium conversion unit. Wind switch protects 
against fan failure and main contactor gives thermal overload protection. 


and copper-oxide compared as to their 
volt-ampere characteristics per active 
area of one sq cm. Germanium has 
the same forward voltage drop at 100 
amp as does copper-oxide at 100 ma, 
and about half the drop exhibited by 
selenium at 100 
might be 


ma. However, it 
a logical consideration to 
conclude that copper-oxide could be 
made as efficient as germanium by 
simply increasing the active area a 
thousand times. This is true, but only 
at the limited voltage output of the 
copper-oxide cell. To approach the 
optimum voltage output of the ger 
manium cell, copper-oxide 
cells must be operated in series with 
voltage drop rising proportionately. 


The same forward volt-ampere char- 


several 


acteristics are shown in Fig. 3, current 
density being expressed logarithmic 
ally. Accepted normal current density 
for both selenium and copper-oxide is 
0.025 amp per sq cm at half-wave rat- 
ing. Rating of germanium is 10-amp 
per sq cm convection cooled and up to 
100 amp with liquid cooling. 

Reverse V olt-Ampere Characteristic 
Equally significant is the comparison 
between the reverse volt-ampere char- 
acteristics of the different types of 
metallic rectifiers. Compared to the 
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permissible high forward current for 
germanium, the reverse leakage cur 
rent is very low. But the curves in 
Fig. 2 do not tell the entire story. 
Germanium gives the appearance of 
having a higher reverse leakage value 
than either selenium or copper-oxidc 
at their respective operating voltages 
However, if the effective arca of either 
selenium or copper-oxide is increased 
to equal the current output of ger- 
manium, their leakage currents in- 
by approximately the same 
amount. These values then are much 
larger than that fer germanium. 


crease 


The peak inverse voltage of a ger- 
manium cell is a critical point in its 
reverse current characteristics, and a 
point beyond which the cell deteri- 
orates rapidly. If 


ceeded, even momentarily, the cell is 


this value is ex- 
usually destroyed. Thus, what happens 
to the cell is the reaching of a point 
beyond which a dielectric breakdown 
occurs. Because of this factor, the rec- 
ommended rms input voltage ratings 
are very conservative, being something 
less than half of the measured peak in- 
verse voltage for any particular cell. 
Production cells are graded and rated 
on this basis. Cells of various voltages 


ratings, therefore, will exhibit approxi- 





matcly the same leakage values at their 
respective voltage ratings. 

Series and Parallel Operation. Paral- 
lel operation of germanium cells is 
feasible if sufficient care is used in 
matching the cells. Also, there appears 
to be no limit to the amount of cur- 
rent that can be handled by paralleling 
the proper number of cells. 

At the present stage of development, 
considerable difficulty has been en- 
countered operating germanium 
cells in series and obtaining an equal 
division of voltage. Current practice 
is to use multiple secondaries on the 
transformer and to feed each bridge 
from a separate secondary. By this ar- 
rangement, the individual bridges can 
be operated in series to obtain any 
desired voltage output. D-c voltages 
up to 250 v are both practical and eco- 
nomical by this method and are pres- 
ently being used with existing equip- 
ment. As development in this area 
continues, higher voltages will soon 
become practical. A typical internal 
circuit showing a series design is illus- 
trated in Fig. 4. The diagram shows 
two 3-phase bridges in series for a 
125 v d-c output. 


in 


Operating Efficiency. The over-all 
efficiency of the germanium cells is 
largely dependent on the transformer 
In application, the advan- 
tages of gaining an extra point in 
efficiency must then be carefully 
weighed against the added cost of the 


design. 


penal 


1——3—3—3—3—- 


Percent efficiency 


$888 38 8 8 


i 
1 
k 
t 
-w 
TT 
+ T 
- + 
bdot 
L4 
kok 
| h 





Fig. 5—Efficiency curve of a german- 
ium rectifier. Efficiency remains flat 
down to a fraction of full load current. 
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transformer. As shown in Fig. 5, if 
the germanium cells are used with a 
transformer of economical design for 
rectifier equipments as low as 50 to 
100 kw, the over-all efficiency is 94 
percent. In a 3-phase bridge circuit, 
the efficiency of the germanium cells 
at optimum ouput is between 98 and 
99 percent. Over-all 
power rectifiers including losses of 
transformers, controls and cooling sys- 
tems may be in the range of 92 to 95 
percent depending on the design of 
the components. 


efficiencies of 


Temperature Characteristics 


Similar to other types of metallic 
rectifiers, germanium has a negative 
temperature characteristic. At a current 
density of approximately 100 amp pet 
sq cm, the forward voltage drop de- 
creases about one percent for each 4 ¢ 
rise in cell temperature. This gives a 
corresponding straight line reduction 
in forward watts loss. However, the 
effect of temperature on the reverse 
leakage characteristic must be care- 
fully considered as the change in cell 
in the reverse direction is 
exponential rather than linear. Fig. 6 
shows this reverse current-temperature 
characteristic relationship. Note the 
tendency for the reverse current to run 
away at cell temperatures approaching 
100 C. In this recommended 
ratings are again ultra conservative to 


resistance 


area, 


assure a wide margin of safety in the 


Reverse current omp per cm 





20 O 20 40 60 80 
Cell temperature (C) 


Fig. 6—Reverse  current-temperature 
characteristic of a germanium cell rec- 
tifier operated at rated voltage. 
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initial application of germanium 

Following the practice of the metal- 
lic rectifier industry, all ratings arc 
based on 35 C maximum ambient tem 
perature. Thus, with a 35 C ambient 
and a cell rise of 25 to 30 C, the total 
cell temperature is maintained well 
below the danger point. For higher 
ambients, derating tables are shown in 
Fig. 7. Since the cell temperature rise 
is caused by the combination of for- 
ward and reverse losses, it can be re- 
duced either by derating in current or 
derating in voltage. Better utilization 
is obtained by derating in voltage 
which controls the reverse losses. Re- 
ferring to Fig. 7, if rated voltage is 
maintained and current derated, only 
35 percent of rated watts output is 
allowable at 50 C ambient. But if cur- 
rent is maintained and voltage derated, 
10 percent of normal output can be 
obtained from a 65 v cell, and better 
than 70 percent from a cell rated 30 « 
rms with a 50 C ambient. 


Fault Current Protection 


Because of the very low losses in 
the germanium cells, fault currents are 
often limited only by the short circuit 
capacity of the transformer feeding 
the rectifier. Faults of this nature then 
must be cleared very quickly within 
a few milli-seconds, to avoid damage 
to the equipment. 

The economical 
protection is fusing 


method of 


Repeated short 


most 


Percent roted current 





40 


60 





circuit tests with available types of 
that the can be 
cleared within 3 to 10 milli-seconds 
without damage or adverse effects on 
the germanium cells. Under 
tions of essential service, where auto- 
matic reclosure is mandatory, a short 
circuiting device can be placed across 
the cells with suitable breakers in the 
a-c invut side. This is similar to the 
method used for the protection of mer- 
cury arc and mechanical rectifiers. A 
typical internal wiring and protective 
equipment illustrated in 
Fig. 4. Special, fast operating fuses 
supply both internal and external short 
circuit fault protection. 


fuses show circuit 


condi- 


circuit 1S 


Cell Cooling 


With cell temperature 
such an important factor, efficient and 
economical cooling methods are neces- 
sary for the cell’s maximum utilization. 
Both forced air and liquid cooling are 
currently being investigated. Results 
obtained indicate that with fan cooling 
and when operating at normal rated 
current, the cell temperature rises to 
normal and levels off after a period 
of about one minute. At twice normal 
current, rated temperature is reached 
in approximately 20 seconds. Using 
liquid cooling, the time lag, of course, 
is longer. 


operating 


In general, the fan-cooled type of 
construction is proving to be suitable 
for indoor installations which are rea- 


Applied rms voltage 





o 20 
Ambient temperature (C) 


Fig. 7—Current derating chart is shown in (a) ; permissible operating volt- 
age of a nominal 65 v rms cell at various temperatures when operated at 
rated current is indicated in (b). Note higher output by voltage derating. 
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Fig. 8—Wiring diagram for 120 kw rectifier unit. Design consists of four individ- 
ually fused bridges in parallel on each side. Outputs can be connected in series or 
parallel, with switchgear and control equipment external to the unit. 


sonably fumes and 


excessive moisture and where ambient 
35 C. 
Where higher ambient temperatures or 


free of corrosive 


temperatures do not exceed 
adverse atmospheric conditions are en- 
countered, liquid cooling appears to 
be more advantageous. Early designs 
were built around a construction con- 
sisting of soldering the germanium cell 
between two blocks of copper and then 
conducting the water between them 
While this method was efficient, elec- 
trolysis and, if water and ambient tem- 
peratures were significantly different, 
sweating problems developed 

A method which avoids the disad- 
vantages of direct water cooling but 
retains its inherent advantages is to 
seal the germanium cells in a steel 
tank containing a suitable liquid cool- 
ant. The coolant conducts heat from 
the rectifier cells, transferring it to 
water which is circulated through cop- 
per coils., By. this design, the cells 
are completely: protected from adverse 
environmental conditions, being her- 
metically sealed in a protective liquid. 
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Since the cooling water does not con 
tact any current 


j carrying parts, cle 
trolysis is prevented. 


Applications 


A commercially available 25 kw, 
fan-cooled power unit shown diagram- 
matically in Fig. 4 employs two 6-cell, 
3-phase bridges, each connected to a 
separate trarsformer secondary wind- 
ing. Using a series connection, thc 
output is nominally 200 amp at 130 v 


d-c. A parallel connection will give 
100 amp at 65 v d-c, a convenient rat- 


ing for some chemical applications. 

This 25 kw unit is a convenient size 
power package which can be readily 
paralleled in groups for any desired 
output. One installation is constructed 
of 6 units operating with saturable 
reactor type of voltage regulator to d 
liver 150 kw for a hydrogen-oxygen 
installation. 

Another commercially available unit, 
a 120 kw rectifier permitting duel out- 
puts of 2,000 amp at 60 v d-c or 
1,000 amp at 120 v, is shown in Fig. 8. 
Adequate cooling for continual duty 
application at full load rating has been 
obtained with 2 gpm of tap water 
Three gpm was sufficient for extrem: 
summer conditions with tap water 
temperatures running as high as 85 F 
This dual 60 kw sealed tank assembly 
serves as a basic building block. It 
permits the design of almost any de- 


sired output rating by grouping a 
number of tanks in various series and 
parellel combinations along with suit 
The 


latest step in this design are two units 


able transformers and controls. 


each rated 6,000 amp, currently being 
constructed for a sintering furnace ap 
plication. 

Charging of telephone central sta 
tion batteries appears to be another 
future field of application. Since volt 
age and current requirements are close 
to the optimum ratings of germanium, 
utilization of 


economic gc rmanium 


scems assured. Prototype rectifiers for 
this service are currently undergoing 
laboratory tests with several thousand 
hours of successful operation now 
recorded. 

Germanium appears to be equally 
well suited for the charging of large 
industrial truck batteries, and current 
tests for application have been success- 
fully progressing for over a year. An- 
other application presently in the de- 
sign stage is a 10,000 amp unit to 
power a d-c arc furnace for reduction 
of titanium sponge. 


W bile there has been much discussion regarding the potential role of silicon as a 
material which will replace germanium and give greatly improved devices, evaluation 
still does not confirm such statements. Though silicon will operate at a much higher 
temperature and reduce the back current, the problems inherent in its production 
remain the principal stumbling block to its use. Also, its greater sensitivity to tem- 
perature changes and its resistance in the forward direction are sufficient to limit its 


adoption in certain applications. 


In view of these difficulties, the future seems to lie in the development of com- 
pound semi-conductors utilizing two or more elements. This, in turn, will permit a 
careful tailoring of the end material to obtain the characteristics desirable for particu- 
lar applications. Work done to date seems to substantiate a promising future. But a 
considerable development program lies ahead before widespread commercial use. 
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Electron Tubes Take on New Look 


IN DESIGNING their new 


lectron tube, 
Sylvania Electric Products, Inc. has 
eliminated many of the drawbacks asso 
with the tube 


ciated conventional 


namely, problems of: vibration and 
shock, plus wide temperature fluctua- 
tion, all of which add up to tube fail 
ure; and the inability to be adapted 
to automatic production methods. Th: 
is the a broad 


result opening up of 


area of new applications 
"stackc d a 


ceramic envelope or cap, above, as 


The new tube features a 
opposed to the usual glass bulb, and 
the various parts are stacked one on 
top of the other in the assembly proc- 
ess, a procedure quite different from 
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conventional methods. Another fea 
ture is the use of ceramic spacers in 
stead of mica. According to Sylvania 
president, H. Ward Zimmer, “These 
design innovations not only make pos- 
sible 


and relia- 
bility, but also permit high mass pro- 


unique performance 


duction because of design simplicity.” 
While the tube is 


the ceramic envelope, the stacked struc- 


feature of new 
ture permits the use of either a glass 
or a ceramic envelope, depending upon 
the ultimate application. The ceramic 
envelope is used for the severe environ- 
conditions. The complete 
mount is assembled on two small pins. 


mental 


First a plate, a ceramic spacer, a grid, a 


LESS THAN HALF the height 
of the conventional tube (left), 
the new tube’s simplicity of de- 
sign (lower left), is compared 
to the structure of the old tube 
(below). The ceramic used for 
the envelope and stem is alu- 
minum oxide, permitting bake- 
out temperatures up to 950 C. 


spacer, a cathode, a 


ceramic ceramic 
top is 


spacer f 
" i 
reached. When the stack is completed, 


and so on until the 


The seal- 
ing is done with a "bell-jar" system, a 


the small pins are riveted 


glass dome under which the stacked 
parts are placed, air evacuated, and the 
envelope sealed over the stacked parts 
The ceramic used is aluminum oxide 


Also, the 
spacers for 


substitution of ceramic 
contributes 


to the sturdiness of the tube without 


mica spac ers 


reducing performance. In extreme op 
erating conditions, mica will spall and 
flake out under vibration. The tubes 
have been thermally cycled from room 
temperature to 450 C without damage 


193 





TECHNICAL NEWS 


First Computer Center 


THE FIRST Analog Computation Cen- 
ter, available to industry on a rental 
basis, was opened recently by Elec- 
tronic Associates, Inc. near Princeton, 
New Jersey. Available for the solu- 
tion of a host of problems, the center 
will provide a staff of scientists avail- 
able for problem analysis as well as 
equipment, which may be rented on an 
hourly, weekly, or monthly basis for 
problem solution. 

Lloyd F. Christianson, president of 
Electronic Associates feels that, "Th 
new center will prove particularly bene- 
ficial to the smaller companies which 
have not yet found it feasible to invest 
in their own computation facilities 
One of its purposes is to educate busi 
ness and industry on the capability of 
Analog Computers to solve many prob 
lems with enormous savings in time." 

To each problem the Center will 
assign the necessary men experienced 


NBS Sets Up 
New Radio Research 
Laboratory 


SO AS TO MORE EFFECTIVELY SERVE 
the interests of science, industry, and 
the government, the new program of 
The Central Radio Propagation Labora 
tory (CRPL) of the National Bureau 
of Standards has resulted in the crea- 
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in the use of analog computers to eval- 
uate, set-up, and solve the problems. 
When individual situations require 
specialized aid, the staff will be assisted 
by experts from various research in- 
stitutions and universities in the area. 
These specialists will follow the prob- 
lem from the initial stages of analy- 
sis, through the processing in the 
computer, and the final analysis of the 
results of the computation. A com- 
prehensive report with specific recom- 
mendations is then prepared. 

The equipment at the Center in- 
cludes: a dual control console; 96 op- 
erational amplifiers; 15 servo multi- 
pliers; 4 servo resolvers; 5 servo type 
function generators; a two-channel x-y 
recorder; and a 6-channel curvilinear 
recorder. Simultaneous solution of two 
problems is possible, or, the entire sys- 
tem can be used to solve more compli- 
cated problems. 


tion of a new multi-million dollar ra- 
dio research laboratory in Boulder, 
Colorado. 

Perhaps of special interest to design 
engineers is the service rendered by the 
Measurement Standards Laboratory, 
one of several sub-divisions of CRPL. 
According to the National Bureau of 
Standards, the need for standards of 
electrical quantities applicable to the 


electron- 
ics had been recognized for some time, 
but the establishment of suitable stand 


constantly expanding field of 


ards has been complicated by rapid 
developments in the field and the con- 
tinuous extension of the useful fre- 
quency range. Even low (audio) fre- 
quency standards have not yet reached 
the perfection generally desired, and 
standards at all frequencies are con 
tinuously being improved. CRPL 
claims to maintain a continuing pro- 
gram aimed at developing basic and 
better transfer standards of measure- 
ment, instruments, instrumentation 
techniques, methods of measurement, 
and analysis of the electrical quantities 

The lack of authentic comparative 
information on the characteristics of 
powdered iron and other magnetic ma- 
terials was responsible for a research 
program aimed at the development of 
instruments and methods to accurately 
measure permeability and loss factor. 
The resulting instrument is known as 
an r-f permeameter and serves as a 
secondary standard. It is now possible 
to establish specifications for powdered 
iron based on the accurate results of 
NBS instruments and standards. 


Engineering Students 
To Spend Less Time 
In Major Field 


THE DOMINANT THEME of the 62nd 
Annual Meeting of the American 
Society of Engineering Education re- 
cently held at the University of Illi 
nois was that 


devoted to the basic sciences, engineer 


more time should be 


ing science, and the humanities—at 


the expense of engineering art or 
practice. The meeting, said to be the 
largest in history, attracted more than 
1400 engineers, mostly teachers from 
colleges all over the country, and many 
foreign countries. 

The interim report of the ASEE's 
Committee on Evaluation of Engineer 
ing Education showed the move in 
this direction. This proposal would 
have all engineering students—whether 
majoring in chemical, mechanical, ele 
trical, civil, or other branches of th« 
field 


sevenths of the 


study in common almost five 
total Only 
two-sevenths would be concentrated in 
the field of the major, and almost half 
of this would be as electives. 
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High Density 

Shielding Material 

beakers, 
columns, and the 


like, Argonne National Laboratory has 
prepared a high density concrete com- 


TO SHIELD small laboratory 


flasks, distillation 


posed of lead shot, lead powder, and a 
cement binder, which has a density oí 
515 to 525 Ib per cu ft.—about twice 
that of most densified concretes. It is 
about 14 times more effective than steel 
for gamma rays of energies up to 1.33 
Mev. 

Simple forms of wood or fiber can 
be used to contain the material, which 
is easily hard mixed and which sets 
in 8-12 hours. It develops a 2200-2500 
within 30 


psi compression strength 


days. Cost of the new matcrial is $0.26 


per pound. 


World’s Largest 

Auto Test Center 

UNDER CONSTRUCTION for more than 
24 years, Chrysler's new 
4,000 


multi-mil 
ion dollar, Engineering 
Proving Grounds is now in full scale 
operation. According to James C. 
Zeder, V. P. of Chrysler Corp., and Di- 
rector of Engineering and Research, 
"We are able to duplicate almost any 
road 


acre 


condition found in the 


world, 


except for off-season 


I 
rugged mountains 


conditions, 


and excessive salt 


problems." 
The world's largest automoti pr 
ving grounds includes a concrete oval 


high-speed track 4.7 mil two 


S long; 


concrete straightaway tracks, 2.23, and 


1.59 miles long; an 8.4 gravel endur 


ance road; three specially designed in 


7 1 > 


clines with grades of 15, and 32 


and a number of obstacle 


The 


track is designed for vehicle speeds up 


perce nt; 


courses six-lan¢ 


high-speed oval 


to 140 mph 


Washer Takes Guess Work 
Out of Bolt 

Preloading 

A NEW METHOD of preloading of bolts 
aircraft 


used in assembly, developed 


and placed in use by Douglas Aircraft, 
will give an average tension preload 
of 80 percent of the desired bolt pr 

Although 


it consists of .nothing more than two 


load, with slight deviations 


Douglas eng 


concentric steel rings, 


Produ t 


Engineering August, 


neers are certain that it will result y the outer ring to move 


f 
= E 


ned, allowin 
a sharp increase in the fatigue life of freely 
the bolts, and tighter 
addition, it 
wrenches 
The “PLI” (preload 
washer works like this 
which 


Continued tightening ot thi 


assemblics. In nut compresses the inner ring until the 


doés away with torque two rings bind. When the outer ring 


can no longer be moved, the desired 


preload has been reached 
which the bi 


! 


by the 


load when the unit is tigh ind th ^ h terial 


indicating ) The load at 


the inner ring, nd occurs can be controlled 
is thicker than the 


takes th« 


outer ring choice of washer dimensions 


Pre-dryer and Pre-heater 
For Plastics Machines 


SHOWN MOUNTED. on an in i the cabin ethod. Also, by pro 


molding machine below is a £g; output per molding 
called the Continator, designed DY hine can be increased 
W. F. Hoffman & Co. of Copenhag 


Denmark drums, eliminating 
} 


for both injection molding and extr the dust problem. As an indication of 


dev pre-heat 


Ihe material is filled directly into th 


Used in the plastics industry ontinator from th 


sion machines, the continator is a pre 


dryer and pre-heater for eliminating 
other at 


mospheric conditions on the materials 


the effects of humidity and 


ntering the machines 
Compared to the old method of pr 
drying in cabinets, the continator will uj 16 oz 


prevent the damage to materials caused At the lower right optional 


by one tray spilling into another. It 


moist-off filter for use where air supply 


also cuts several work steps required by is unusually humid 





THE NEWS IN PICTURES 


THE NAVY COMPARES its largest and smallest jet plane, with the recently unveiled bantam attack plane, the A4D Skyhawk in 
front, and the long-range, twin-jet carrier plane, the A3D Skywarrior in back. The lightweight design philosophy used resulted in 
the A4D being completely built in 18 months from the beginning of design. Both planes are products of Douglas Aircraft Co., Inc. 


WORKMAN IS SHOWN removing a 41 lb aluminum die 
cast flange for a cable reel from the new 72 in. die casting 
machine, developed by The Doehler-Jarvis Division of Na- 
tional Lead Company in conjunction with the Kaiser Alu- 
minum & Chemical Corp. Castings up to 75 lb are possible. 
The machine can be operated at 30 shots per hour on such a 
job. With zinc, castings up to 200 Ib are contemplated, 
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GEON RIGID VINYL PLASTIC, introduced several years 
ago by B. F. Goodrich Chemical Co. is shown here after 
being stamped by conventional metal stamping machinery, 
rather than with the customary rigid vinyl plastic injection 
molding or forming machines. The boxes were made from 
1/20 in. thick sheeting embossed on one side with a weave- 
like texture, and fed under a bank of strip heaters to raise its 
temperature to 275 F. Cycle time was 10 seconds. 
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RECENTLY PUT INTO OPERATION at The Aluminum Company of America's Davenport, Iowa plant is this 144 in. tapered sheet 
and plate rolling mill. The huge mill wi!l produce tapered sheet for wing and tail skins, and spar webs for some of the largest air 
craft. Maximum sheet width is 10 ft; length, 40 ft; and maximum thickness at the heavy end, 1.50 inches 


A CROSS SECTION of a low voltage power cable, 
aluminum sheathed by the direct extrusion process. 
For years a process used in most European countries, 
General Cable Corp. has arranged for the purchase of 
an aluminum sheathing press from a West German 
firm. The press will give sheathed cables of lower cost, 
lighter weight, and greater mechanical strength. 


TWO SCIENTISTS at Armour Research Foundation of Illinois 
Institute of Technology examine the “sound box’, a high intensity 
sound chamber which will test the effects of jet and rocket engine 
noise on electronic components. Noises of 150 decibels can be pro 
duced. The sounds are supplied by a random noise generator, and an 
audio-oscillator, a device for generating pure tone sounds. 
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ASME To Discuss 
Engineering Training 

ONE OF THE HIGHLIGHTS of the Fall 
Meeting of the American Society of 
Mechanical Engineers to be held in 
Milwaukee, Wis. on Se pt. 7 and 8, will 
be a panel discussion on "Developing 
the Young Engineer." George F. Nor- 
denholt, Editor of Product Engineering 
will be moderator. The panel members 
are: George Habach, Executive En- 
gineer of Worthington Corporation 
Walter Schmitter, President 
Charge of Engineering, Falk Corpor 
ation; Joseph Mulheim, Chief Eng 
neer of Jack & Heintz; F. R. Gruner, 
Assistant to the Manager, Prox 
Machinery Department, Allis Chalmers 
Mfg. Company; and W. M. Owen, As 


Vice 


ssing 


sistant Chief Engineer, Caterpillar 
Tractor Company. 


Selective Service Policy 
On Engineers 





THE AMERICAN CHEMICAL SOCIETY 


leveled a blast at Maj. Gen. Lewis B 


Hershey, Selective Service Director. 
claiming that the policy of Selectiv 
service On scientists and engineers 1s 


contrary to law and detrimental to th 
true national interest 

Alden H Emery, executive secretary 
of the Society, criticized the decreasing 


Selective Service. 
said that, "While the lav. 


to enable 


selectivity of ind 


IS de sign d 
each man to serve where he 
can contribute 


most to 


national health 


and security, officials seem to bx paying 


less and less attention to this questiotr 
in weighing deferments f 


or s ntists 


and engineers 
Figures show that Selectix e 


1 í 
is being less selective according to M: 


Emery. "The number of oc upational 
deferments dropped from 32,439 to 
fewer than 21,000 during thc 


past 
year and a half; and between Dem. 
ber 1953 and March 1954, deferments 
have dropped especially fast, with only 
2,986 being deferred in that p riod.’ 
The Defense Manpower Policy No 
8 issued in September 1952 stated th 
“The Selective Service Syst shall 


continue to apply to scientists and 


n 
1 I1 


ENGINEERING SOCIETY NEWS 


gineers the policy formulated by Con- 
gress for classifying in a deferred class 


registrants whose activities are neces- 
sary to the maintenance of the national 
health, safety, Mr. Emery 
claims that this rule has resulted in 


or interest.” 


various interpretations, for recently 
the head of Selective Service in one 
state informed his various boards that, 
‘The only group of scientific personnel 
who should be considered for any ex- 
tended deferred period are those en- 
gaged in the production of atomic 
weapons by The Atomic Energy Com 
mission or their subcontractors, and 
those engaged in the design and manu- 
facture of aircraft for the purpose of 


transporting atomic W capons 


Along the 


received from the Engineering Man- 


same lines is an item 
power Commission of Engineers Joint 
Council: 

An official of an Eastern university, 
who recommended continued student 
deferment for an outstanding senior ac 
pted for graduate work, received thc 
following letter from a Michigan local 
board This board feels that in 
deferring a registrant for a period of 

ycars to enable him to secure a col 


lege degree 


tha: he should be willing 
to submit himself for military service 
at the completion of his fourth aca 
Michigan State Director of 
Arthur B 


Holmes supports this board in this con- 


demic year 
Selective Service, Colonel 
tention, and unless a registrant is pur- 
suing a course in The Healing Arts, 
he will be processed for induction in 
the first draft call after his graduation 


ro! college 


Increased Demand For 
Engineering Grads 

IN AN ANNOUNCEMENT by the Engi- 
neering Manpower Commission of En- 
gineers Joint Council, and the Scien- 
tific Manpower Commission, an annual 
mployment survey indicates that there 
will be a 4 percent increase in the de- 
college 
ndustry, as compared with June 1953 


ted bv Frank S. En- 


ind for 


men and women in 


This survey, direc 
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dicott, director of the Northwestern 
University’s placement service, indi- 
cated that the increase is mostly in 
science and engineering, with the pros- 
pects for graduates without technical 
training about the same as in 1953. 
Starting salaries about 6 percent higher. 

Between 1952 and 1953 there was a 
drop of 11 percent in the number of 
men receiving bachelor’s degrees, and 
projections for 1954 indicate another 
drop of 11 percent. Graduates at the 
Master’s level are off 4 percent, but 
there is an 8.1 percent increase in 
Doctorates. 


New Research Studies 
Arranged 





THE NATIONAL SCIENCE FOUNDA- 
TION has announced that arrangements 
have been made for three additional 
studies of research and development 
to be conducted by Federal and private 
survey groups. These studies are: 

1. Survey of Industrial Research & 
Development.—The ultimate 


will be to get data on research per- 


scope 


sonnel, expenditures of research, capi- 
tal investment in research facilities, and 
relationship of research expenditures to 
corporate sales and invested capital 
Also, information on how companies 
determine size of research programs, 
how they appraise the return on re 
search, and the effect of taxes and other 
government policies on industrial re- 
search. Conducted by the Bureau of 
Labor Statistics of the Dept. of Labor 

2. Survey of Research by Trade As- 
sociations and Similar Organization— 
Approximately 16,000 trade associa- 
tions in the United States will be sur- 
veyed, along with certain professional 
societies, largely supported by industry, 
and other types of cooperative indus- 
trial research organizations. Conducted 
by the Battelle Memorial Institute. 

3. Survey of Research at Nonprofit 
Institutes and Commercial Labora- 
The research programs of the 
50 to 100 independent nonprofit. re- 
search institutes and the estimated 250 
to 400 commercial research laboratories 
will be explored by the Maxwell Re 
search Center, University. 


tories. 


Syracuse 
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OPERATOR INSPECTS automatic metering device 
which controls the flow of the granulated alloying 
materials into the electric ingot machine. Materials 


are stored in bins above. 


The Electric Ingot Process 


SHOWN ABOVE in the diagram is the 
operation of the M. W. Kellogg Com 
panys method for producing special 
Often called 


they must perrorm properly at 


alloy steels "super al 
loys, 
high temperatures and speeds, have 
qualities of high tensile strength, good 
yield point, and good ductility 

In making turbine wheels for jet 
engines, Kellogg felt that an improve 
ment on existing methods for produc 
ing these special alloys was necessary 
The result was a machine of their own 


Called the 


Electric Ingot Process, it has such fea 


design for making ingots 
tures as: continuous melting and cast 
ing, progressive solidification, uniform 
flexi 
ility, low cost of molds per ton, and 


inalysis, minimum segregation, 
the ability to make small as well as 
The metal is 
protected from the at 
mosphere at all times, resulting in low 
melting losses, with almost all ele- 
ments showing a 100 percent yield 


relatively large ingots 


complete ly 


And, no refractory linings are used, 
liminating particle contamination. 
According to Kellogg, the outstand 
ing improvement as compared with 
the conventional cast steels is in the 
ductility; this is especially true in the 
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central area of large sections such as 
gas-turbine wheels. 

One of the materials in 
this process is thc strip supplied in 
coils 


basic raw 
For the iron-base alloys, for ex- 
ample, this strip usually is plain low- 
carbon rimmed steel. The strip usually 
is obtained in the cold-rolled condi- 
tion in a gage and width suitable for 
forming into the desired size of elec 
trode. 

As in Fig. 1, the strip is passed 
through the tube forming machine K 
where it a cylindrical 
electrode G with edges butted 


is formed into 

From 
through 
contact shoe H where it picks up th 


here the electrode is passe d 


It then extends 
mold where the curr 


current for melting 
into the nt dis 
charge F takes place below the 
blanket (€ 

The melting process is initiated by 
supplying a small quantity of crushed 
alloying materials, mixed in the pro 
portion of the alloy to be melted, to 
the center of stool B. The mold and 
stool assembly is then raised until th 
end of electrode G contacts 
alloying materials. A supply of a 
dry synthetic flux is added to the 


machine is 


slag 


th pile ol 


mold and th 


started 


As strip L is almost pure iron, it is 
necessary to add alloy materials to 
the melt to get the desired grade of 
steel. This addition is accomplished by 
the metering device M, shown above, 
at right. The devices are 
driven by the same motor that drives 
the tube forming machine, thus syn- 
chronizing it with the rate of electrode 
consumption 


metering 


Because of the fast solidification re- 
sulting from the use of the water 
cooled mold coupled with the rela- 
tively slow melting rate, progressive 


solidification is obtained. There is a 
delay of a few minutes between the 
time of fusion of a part of the metal 
and the solidification of this same part 
This delay is a f 


depth of bath D. On 


time function of a 
this depth has 
been established, it does not change, 
regardless of the length of the ingot 
There is a definite balance between the 
rate of heat input and heat removal 
This is one of the most important fea- 
tures of the process 

s flexible in that the 


grade of steel melted can b 


Ihe process 
changed 
by the adjustment of the metering de- 
vice. The size of the ingot being cast 


can also be changed 
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TYPE 44 

MINIATURE STEPPING SWITCH 
featuring: small size, indirect 
drive, and one-coil design. 


a Well-Adjusted | 


for a long, active life 


This rugged little stepping switch is 

racking up an outstanding service record 

in countless operations. It’s 

Automatic Electric’s Type 44 Miniature 

Stepping Switch, now going into 

more products than ever before! 

Its cost-reducing features are impressive. One-coil 
design eliminates a separate release coil. Indirect 
drive gives smooth, high-speed stepping. There’s 
no wiper "double loading" or galloping. Here's 
the first compact, lightweight switch for 10-, 20- 
or 30-point operations. Use any dc voltage up to 
110 (with rectifier, up to 115 volts, 60 cycles, ac). 


200 


NN CIEN 


200,000,000 operations, 
with little 


or no adjustment! 


To improve your products without raising costs, 
get the full details on Type 44 and Automatic 
Electric’s complete line of stepping switches. Write 
to: Automatic Electric Sales Corporation, 1033 
West Van Buren Street, Chicago 7, Illinois. In 
Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities. 


RELAYS SWITCHES 


x ELELTRIL 
AUTOMATIL RY ELEETRIEL 


CHICAGO 
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Product Engineering 


Reference Book Sheet 


Calculating the Area of Curved Surfaces 


OFTEN IT IS NECESSARY to estimate 
the area of curved plates and sheets 
to establish the and weight of 
material that will be required. The 
charts of Figs. 2-7 facilitate such cal- 
culations with an accuracy that is ade- 
quate for nearly all practical design 
purposes. 

1. Circular and Spherical Surfaces 

Using the symbols defined in Fig. 
1(A), the length of arc / of a circle 
of radius r can be expressed as: 


SIZE 


If the number of degrees in the arc 
is numerically equal to 2a, the 
of / becomes: 


value 


2ar 


57.3 
The charts in Figs. 2 and 3 give the 
designer values of r and / when a and $ 
arc specified 
EXAMPLE 1. surface 
area of a motor casing having 
12 in., b length L 30 in 


Determine the 


tn., 


1954 
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VICTOR TATARINOV 


Consulting Engineer, 
Pilsen, Czechoslovakia 


SOLUTION: 

Using the lefthand curve of Fig. 3, 
Line I indicates / — 25.7 in. Thus, 
the surface area $ — Lx] — 25.7 x 30 

771 sq in 
EXAMPLE 2. surface 
area of a boiler drum cover that is a 
spherical segment 6 in. high. Diam- 
eter of drum D 
0.50D = 14 in. 


Determine the 


28 in.; thus a = 


SOLUTION 


From Line 
in Fig. 4, § 


II in the lefthand curve 

5.1 sq feet. 

The flat sheet from which the cover 
can be stamped is also obtained from 
Fig. 3 as R 15.3 in. The radius of 
the sphere, Line III in Fig. 2, r — 19 


inches. 


2. Elliptical and Parabolic Surfaces 


The fundamental equation of an 
ellipse, symmetrical about the origin, 


IS: 


where x, y, a and $ are defined in 


I (C). 


Fig 


The perimeter of an ellipse can be 
expressed as: 
P =r (a+b)k 
where & is a correction factor equal to 


l 
d m? + 4 
l 4 " 64 P 


a b 
and m — 
a+b 


The fundamental equation 
parabola, Fig. 1(D), is: 


of a 


y? = 2pz 
At some point z, whose coordinates 


are x and y, the length of arc is: 


l = 0.5p[Va(a+1) +In ( Va+ Va+1)] 
where 
2x 
ar 
The surface area of a paraboloid of 
revolution is: 





PUT SELLING POWER 
INTO YOUR PRODUCTS 


Comparison of discs 
“Needle-Penetration” made of Lustrex 
d weighted e ‘heed Hi-Test 88 (left) and 
crank. Needle shown in raised position general ee 
before being tripped to fall on test styrene ofter i 
sample needle penetration 


tests 


Descending needle shatters test disc Consider what this dramatic demonstration of Lustrex Hi-Test 88 styrene 
made of general purpose styrene. 


can mean for your products. Now, at a time when retailers and 
consumers are becoming more and more insistent on improved product 
performance, Lustrex Hi-Test enables you to provide a competitive 


advantage with a stronger, tougher and more durable material 


Lustrex Hi-Test 88 styrene is five times tougher than general purpose material. 
In flexibility fatigue tests, Lustrex Hi-Test 88 demonstrates more 
flexibility than other styrene impact materials. Yet it sells at a price 


you can afford, to upgrade your regular product line for greater selling power. 


Lustrex Hi-Test 88 has good appearance, good coior stability, and 
excellent moldability. It has outstanding vacuum forming characteristics. 
Can be extruded or molded. Because it orients less (and thus has less 


variation in internal stress), it is highly recommended where lacquering is done. 
Falling needle puncrures test disc of 
lustrex Hi-Test 88 indicating the strong I 

t yr full information, mail the handy coupon below. 
shock resistance, and excellent flexibility 1 p s E E O 


and elongation of this material. 


MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2109 
Springfield 2, Mass 


Please send me full information on Lustrex Hi-Test 88 styrene 


Name & Title 


MONSANTO BEES 


Address 


City, Zone, State 


SERVING INDUSTRY WHICH SERVES MANKIND 
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Product Engineering Reference Book Sheet 


(Continued from page 201) 


EXAMPLE 3. Determine the surface EXAMPLE 4. Determine the surface area of a para 
area of an elliptical tank for which boloid of revolution forming the nose section of an 
2a = 40 in., 2b 20 in. and length airplane fuselage. Assume x 25 in. and } 30 
L — 100 inches inches 


SOLUTION: SOLUTION: From Line V in Fig 
Line IV of Fig. 5 indicates / 5 $ 29.9 sq ft. From the same curve, 
in. The surface area S U* E is the radius of flat sheet that will be required 


9750 sq in 67.7 sq ft. 


Chord /2, Q, in 
J 
„in 
/€, 


> 
$ 





Arc length 1 


« 
S 
w— ee 
Chor d 


€. 
o 











55 


r r Sen nt 
Fig.2 Relationship between radius,chord and chordal height of circular segments cular segments 


niinued on page 
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RESISTS FATIGUE 
3 TIMES AS LONG 
AS RUNNER-UP IN TEST 


Here’s a case where Armco 17-4 PH Stainless Steel solved 
a fatigue problem in a vital hydraulic pump shaft for 
military aircraft use. Under accelerated fatigue tests the 
shaft made of Armco 17-4 PH lasted 30 hours. The next 
best metal in the identical test was a non-ferrous alloy. 
It lasted nine hours. Shafts of 4140 alloy steel and Type 
140-C stainless steel lasted less than one hour. 

Many other metals were tried but it took a special 
stainless steel, Armco 17-4 PH, to meet the mechanical 
requirements of rapidly changing loads, fast acceleration 
and deceleration. 


WHAT ARMCO 17-4 PH OFFERS 


Armco 17-4 PH is a precipitation-hardening stainless 
steel of good corrosion resistance. It can be fully hardened 
after fabrication by holding at 850 to 900 degrees F for 
l hour and air cooling. 

Because of the low-hardening temperatures, Armco 
17-4 PH can be finish-machined in the annealed condi- 
tion without ailowance for scaling or distortion in heat 
treatment. Machining speeds are the same as for Type 
110 (BHN 280-320), while in the hardened condition, 
Armco 17-4 PH can be machined at 60 per cent of Type 
410 speeds. In both cases, finish is excellent. 


WRITE FOR INFORMATION 


Armco 17-4 PH is produced in billets, bars and wire. 
Then too, there is the double heat-treatment precipitation- 
hardening grade known as Armco 17-7 PH. It is supplied 
in sheets, strip, plates, bars and wire. Write us for com- 


plete information on both of these grades. 


VRMCU 


ARMCO STEEL CORPORATION »8MC 
4484 CURTIS STREET, MIDDLETOWN, OHIO WW? 


SHEFFIELD STEEL + ARMCO DRAINAGE & METAL PRODUCTS, INC. + THE ARMCO INTERNATIONAL CORPORATION 
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gives absolutely uniform lubrication 


thru 40 outlets 


for bearings, spindles, gear boxes 


5| k 
Em 02 à l— 


tot tt 
T | | 


Í 
| 


ash 


Và pt., 1'À gal., 
or 42 gal | 


Lubricator g 
Ja 


X 


Two exclusive features of Norgren Micro-Fog Lubri- 
cator — constant oil level and metering of oil feed by an 
auxiliary air circuit —assure an exactly uniform and ac- 
curately regulated rate of oil feed. 

Performance da’a prove that Micro-Fog gives com- 
plete lubrication after traveling thru more than 200 ft. of 
pipe— assures equal distribution of lubricant thru as 


many as 40 outlets. 


WRITE FOR 
NEW NORGREN 
BLUEPRINT MF-9 
gives complete engineering 
biepite sess di ledig Drseiru. data on application of 


uniform distribution of Micro-Fog Micro-Fog on bearings, gears, 
chains, etc. 


Special multi-outlet testing apparatus in 


PIONEER AND LEADER IN OIL-FOG LUBRICATION FOR 26 YEARS 
co. 


Valves * Filters * Regulators * Lubricators * Hose Assemblies 
3428 So. Elati, Englewood, Colo. 
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Washer Makes Accurate 
Bolt Preloading A Reality 


As soon as licensing arrangements can be completed, a 
new washer that makes possible more accurate preloading 
of bolts used in aircraft assembly will be made generally 
available to industry. Exhaustive tests with the washer 
showed that it can be designed to assure an average tension 
preload of 80 percent of the desired bolt preload with 
slight deviations. This will result in a sharp increase in 
the fatigue life of the bolts, it is stated. 

The washers are now being used on air transports to 
join the lower half of the nose section to the fuselage, to 
join wing and fuselage and for wing sections attachment. 

Continued tightening of the nut compresses the inner 
ring until both rings bind. When the outer ring can no 
longer be moved, the desired preload has been reached. 

The load at which the bind occurs can be controlled 
by choice of washer dimensions and the washer material. 

During the tightening operation the operator “wiggles” 
the outer ring by means of a disposable handle. This handle 
may be straight or especially shaped for easy access purposes. 

The conventional method of controlling the preload in 
bolts and screws is the “torque wrench” technique which 
produces inconsistent preloads in the fastener. 

The reason for this fatigue life improvement is explained 
by the accompanying schematic drawing (at right) of a 
tension joint with a preloaded bolt (A). In (B) the shape 
of the joint has been modified for illustrative purposes, 
and in (C) the loaded bolt has been replaced by a spring 
under tension. 

Analyzing the configuration shown in (C), when there 
is no joint load, (P = O) the two faying surfaces (F), 
are under a compressive load equal to the spring load. 
Assuming the frame is rigid, the length of the spring will 
not change until the faying surfaces begin to separate. 
Since the load in the spring cannot change unless its length 
changes, the spring load will remain constant as long as 
the faying surfaces remain closed. 

As the joint load is progressively increased, the compres- 
sive load on the faying surfaces decreases corre spondingly, 
while the spring load remains constant. Finally, as the load 
approaches the spring load the faying surface compression 
becomes zero. When (P) exceeds this load, the faying sur- 
faces begin to separate and the spring load begins to rise. 
As long as the maximum joint load is less than the spring 
preload, fluctuations in the joint load will not cause fluctua- 
tions in spring load. 

Replacing the mental image of (C) with the equivalent 
configuration in (A) we see that with a sufficiently high 

bolt preload, the joint load fluctuations will cause no corre- 
sponding fluctuations in bolt load. Since the life of a bolt 
subject to fluctuations in tensile load is determined by the 
magnitude and number of these fluctuations, a high preload 
will improve its life. 
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TWO CONCENTRIC METAL RINGS make up this new “PLI” 
or preload indicating washer. The thicker inner ring takes the 
load first when bolt is tightened. Continued tightening causes 
the outer ring to bind as desired preload is reached. The point at 
which this bind occurs can be controlled by choice of washer 
dimensions and materials. 


Disposobie 
handie 
(any shape) ~~~ : 





BOLT AND PRELOAD INDICATING 


here in assembly. 


WASHER is shown 


Note disposable handle on outer indicator 
section of washer, used to test degree of tightening and, hence, 


preloading. A sharp increase in fatigue life of bolts preloaded 
in this way is reported. 


) Pind ; s oc 
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(C) 


b saa 2 —— 
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IN (A) A PRELOADED BOLT is shown 
schematically. In (B), shape of bolt has 
been modified for illustrative purposes. In 
(C) loaded bolt is replaced with spring. 


"PLi" washer 3 deg 
misolignment -—— 





40 percent of 
nominal yield 
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Cycles to failure 


APPROXIMATE S-N SCATTER BAND based on 149 bolts (160-180,000 psi). Some 
of these bolts were preloaded for this test by "torque" technique and some by use of 
"PLI" washers to 70 to 90 percent of yield (preloads typical of new washers). 


} 


Douglas Aircraft Co., Inc., 3000 Ocean Park Blvd., Santa Monica, Calif 


Generates Time Delays of 1 to 1,000 Microseconds 


A new time delay generator pro- 
vides variable time delays ranging 
from 1 to 1,000 microseconds. Three 
delay ranges are provided, giving a 
full scale reading of 10 microseconds 
delay on the lowest range and pro 
gressing by decade steps to the highest 
range. A blocking oscillator output 
IS provided. 

The wide range of delays available, 
together with the accuracy of setting, 
is likely to make this unit especially 
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useful in the radar, computer, and 
pulse technique field for measuring 
unknown delays, generating a delay 
for the simulation of radar range, pro 
viding delayed sweeps for synchro 
scopes, Of measuring wave forms 

The instrument is said to be char 
acterized by high linearity, accuracy, 
and freedom from jitter. The large 
clear dial facilitates setting, and thi 
decade ranges prevent crowding of 


scales. Incremental delays as 


small 


as 10 millimicroseconds per division 


are available, with settings to fractions 
of divisions also being possible with 
this new equipment 

The unit is mounted in a louvered 
case with maximum overall dimensions 
of 74-in. high x 74-in 


wide x 13-in 


The new time delay generating 


deep 


device weighs 20 ll 


Rutherford Electr 


n Blvd., Culver ¢ it 
CONTINUED ON PAGE 210 
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NEW COMP 


ONENTS 


— MATERIALS 


Adhesive Bonds Metal to Metal 
And Metal to Plastic 


One of two new structural adhesives 
for bonding metal to metal and metal 
to plastic is said to provide high 
strength at normal temperatures and 
the other good flexibility at elevated 
temperatures Originally developed 
for aircraft structural applications, 
these new formulations appear to offer 
widespread applicability to regular in 
dustrial production needs. 

One of the formulations, M615, 
developed for normal temperature use, 
is said to yield shear strengths (under 
the USAF tensile shear method) up to 
3500 psi with accompanying peel 
strength (NEMA method) up to 19 


lb, plus exceptional impact strength. 
Top photo shows aluminum bonded to 
glass-reinforced, silicone-impregnated 
board. 

The second formulation provides 
shear strengths up to 3000 psi at 180 
F, while maintaining exceptional flexi- 
bility. Bottom photo shows alumi- 
num-to-aluminum bonded strips bent 
to a half-circle. This specimen main- 
tained 1500 psi strength after being 
subjected to temperatures that were 
reported to be in excess of 300 F. 


; 
Asbestos Corp., 


Dept. P, 
225 Belleville Ave., Bk 


omfeld, N. J. 


continued 


Joints for Processing Rolls 


These joints are designed for admitting steam or fluids 
into the rotating rolls and cylinders of paper, textile, rubber 


and similar processing machines. 
through-flow type 
each end of roll 


They 


are available in the 
which calls for location of 
or syphon type, which has both the inlet 


a joint at 


and outlet connections housed in the same joint. 
The arrows show how steam enters the syphon- type joint 


through inlet in body. 


removed through the head. The 


It passes through ports into the 
nipple and then into the roll or cylinder. 


Condensate is 


rotating member consists 


ximarily of just two parts: the nipple (A) and the thrust 
[ ) J I PI 


collar (B), 
to it (C) 
surfaces 


which slides free 
Both of these parts have 
as shown, which rotate 


ly over the nipple but is keyed 
convex hemispherical 
against the matching con- 


cave surfaces of two special carbon graphite rings (D) and 
t i j 


(E). The spring 
against these two rings 
pressure within the 
against the nipple; 


seal. The 


joint, 


dielectri 
r-contact 
order of 1.5 mmt 
apr Xicable to 
capai 
available 
movable 
fixed arms giving any allow 
nt of Form A, B or ( 


A NEW RELAY with high 
ramic insulation and int 
apacitance on th 
is said to be especially 

circuitry where inter-contact 

tance losses are critical. It is 
with a maximum of three 
and thre« 


ible arrangem« 


(F) maintains an initial seating pressure 
but the actual sealing force is the 
which forces the seal ring (D) 
the higher the pressure, 
ring (E) serves as a bearing for the 


the tighter the 
thrust collar 


Three Rivers, Mich 


Contacts are of pure palladium rated 
, dc or 115 v, 60-cycle ac, 
load. Gold alloy con 
tacts may be supplied on order to han 
dle low-voltage, light-current loads. 
Madii dimensions of open units 
are %§ in. wide x 13 in ^om 14k in. 

Sealed units: 143 x 1g x2 #, in. Potter 
& Brumfield, Princeton, Ind 


l amp 28 v 
non-in luct IVC 


A NEWLY DESIGNED self-locking nut 
is said to eliminate lock washers. They 
are double chamfered and countersunk 
and may be assembled either side up 
for automatic hopper assembly. The 
new nuts are available in steel, brass 
and aluminum and in all machine screw 
sizes. Jacobson Mfg. Co., Inc., Kenil 
worth 9, N. J 


CONTINUED ON PAGE 212 
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Shock mount to cushion and re- 
duce magnitude of sudden shock. 


is a proven way to “stifle” the shakes 


General Silentbloc mounts can do something 

about the universal plague of vibration, shock 

and noise in equipment ranging all the way 

from delicate instruments to heavy machinery. DUCERE Vidua 
Silentbloc mountings, bushings and bearings action and oscillating movements 

are being used today with outstanding success + « -o lubrication required. 

in automotive, refrigeration, industrial, aero- 

nautical, marine, electrical, agricultural, house- 

hold and dozens of other fields. These units 

can be custom designed and manufactured in 

any size and type. 


For an engineered appraisal of your vibra- 
tion problem send us the facts on your 
company letterhead. For a free design guide 
to vibration control fill out the coupon 


Rolling joint type to dampen and 
isolate vibration, reduce noise 
below. transmission, cushion shock loads. 


* From Plams to Products mw Plastics and Rubber 


m 
| 
| 
I 
| 
I 
| 
I 
| 
| 
l 
| 
| 
| 
| 
| 
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l 
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I 
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The General Tire & Rubber Company 
Industrial Products Division 
Wabash, Indiana 


WABASH INDIANA [] Send free design guide to vibration control 


C] Have your representative contact us 
Company Name 


Street 


 — 
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COMPONENTS MATER 


MARKS MADE BY serrated interior of right angle 
adapter barrel can be clearly seen on aluminum conductor 
shown here. These indentations break through oxide film 
on surface and establish adequate electrical contact 


continued 


COMMON TOOLS such as a hammer or ordinary electrician’s pliers 
are used to drive the new tin-plated copper adapters on aluminum 
cable. Straight type adapters are shown installed on double cable in 
right foreground. Right-angle model is in center, foreground. 


Aluminum and Copper Conductors Linked 


A new connector now makes it possible to use aluminum 


and copper conductors interchangeably in equipment such 


as meter enclosures, enclosed electrical terminal connections 
and for exposed pole-line transformers, cutouts and capaci 
The new adapter is made in straight and right angle 
types for No. 4 and No stranded aluminum cable 
Standard copper-alloy connectors provided in electrical 
apparatus are des conductor and don’t have 
quired when aluminum is used 


tors 


ign d ror copper 

the special characteristics re 

For example, aluminum has greater thermal expansion than 
f 

copper; it is very ductile; it is covered with an oxid 


that must be penetrated to forn 


coating 
a good electrical connection 
Furthermore, a « Of 


corrosion of the aluminum conductor. T 


opper onn can produce galvani 
"T1 
I 


ic )CW adapt r 


[ 
" 1 
ror thes ACtors according to th 


compensat manut at 
turer 


Mad: 


IS designed to coml 


n plat d 


good ek 


from a special ti 


( oppe r 


ctrical 


alloy, the adapter 
conduct vity with 
barrel from which extends a 
The barrel 
under the equipment 


tang extends well into th 


C 
has a round 
cylinder 
the 


springiness It 


smaller, alled a tang fits on 
the 


clamp 


split 
and rted 
The 
barrel forming the two legs 
When clamped, the 
like cantilever spring 
around the aluminum cable 
any expansion 
Company engin 
Since the 


cabl tang is ins 


slot that splits th 


adapter's legs a jueezed together 
This spring prc f s effective all 
surta for 


ompe 


urrent 


nsates 
overloads 
breathing effect.' 


iun high 


and tion du 


rs this as a 


oxide fils | forms unum 


electrical resistance, cleaning action was built into the new 
connector. Its bore is slightly smaller than the cable 
diameter and is serrated with many sharp ridges, which 
break through the oxide film, providing numerous low 
resistance electrical current paths. A factory-applied oxide 
inhibiting compound seals the joint from air and moisture 

The adapter's copper-alloy construction protects the 
ductile aluminum cable from mechanical damage by elec 
trical equipment clamps, while its heavy coat of tin plate 
resists galvanic corrosion 

The adapter is installed simply by driving it on the cable 
with a common tool such as pliers or hammer. Then, 
the adapter-cable assembly is inserted under the equipment 
clamp. As the clamping screw squeezes the adapter's legs 
together the serrated bore takes a firmer grip on the cable 
This improves the electrical contact still further. Also, 


the spring pressure of the split tang locks it in place 


Elizabeth, N 


CORRECTION 
On page 230 of the June, 1954, Product Engi 
neering, glass fiber insulation made by Gustin-Bacon 
Mfg. Co., 210 W. 10 St., Kansas City, Mo., 
described as available, molded to shape, “in any size 


up to 8 x 10 This should have 
8x10 kh” 


was 


in." read, 


up to 


CONTINUED ON PAGE 214 
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B Never more than 90° 
from lubrication fitting. 


A Two grease ports... 
180° apart. 


If you select power transmission units with re-lubri- 
cation in mind, you'll appreciate the importance of 
the Fafnir two-grease-port design to dependable 
ball bearing performance. There is always one grease 
port in the bearings' outer ring that is never more 
than 90° from the lubrication fitting . . . and this 
fitting, incidentally, can be your own type because 
Fafnir provides standard pipe plugs. 


Point by point comparisons of design features, 
from the Fafnir-originated wide inner ring ball bear- 
ing with self-locking collar . . . easiest of all to install 
... to the frictionless Mechani-Seals . . . explains the 
steadily-growing preference for Fafnir Ball Bearing 
Power Transmission Units. For details, call your 
nearby Fafnir distributor. The Fafnir Bearing Com- 
pany, New Britain, Conn. 


PILLOW BLOCKS 
. standard ond 
heavy series 


FLANGE CARTRIDGES 
«5. . Standard an 
heavy series 


CYLINDRICAL CARTRIDGES 
. standard ond 
heavy series 


WIDE INNER RING 
BALL BEARINGS 
. with Mechani-Seols 
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COMPONENTS -MATERI continued 


Bellows-Type Packless Valve 


A bellows-type valve hand-oper- 
ated or pneumatic-hydraulic models 
is recommended for 65 to 250F 
service, for high vacuum and high 
pressure systems, for the handling of 
volatile liquids and gases and corro- 
sive fluids. The all-metalic construction 
of these valves eliminates the use of 
sliding or restrictive packings, insur- 
ing a positive leak-tight seal and mini- 
mizing wear and deterioration. 

Then hand-operated valve features 
a ball joint construction in the handle 
which prevents torque from being 
transmitted to the bellows and valve 
stem. The valve is seated by a straight 
vertical thrust with no rotating motion. 

The pneumatic-hydraulic model is 
especially well suited for multiple 
manifold arrangements and for re- 
motely operated valves. Standard 
models are rated for pressures up to 


metallic sealing of the valve stem 10 to 150 psi. The valve seat is spring 


150 psi and, with minor modifications, 
can be adapted for much higher pres- 
sures. They are useful where pro- 
longed exposure to temperature ex- 
tremes has adverse effects on conven- 
tional packing materials. In the han- 
dling of volatile liquids and gases, the 


reduces hazards of fire and explosion 
and corrosive attack. Bellows of cor- 
rosion-resistant metals such as stain- 
less steel and Monel can be furnished 
on special order by the customer 

The pneumatic-hydraulic operated 
model operates on line pressures of 


loaded to insure positive opening ac- 
tion when actuating pressure is re- 
leased. Inlet and outlet fittings are 


| in., female pipe tap on both valves. 


Clifford Mfg. Co., 


Grove St., Waltham 54, Mass. 


Small Switches with High Current Capacity 


line of 


A new small switches with what is described 


as an unusually high current carrying capacity for their 
size has been developed and is now being marketed. They 
are designed for incorporation in portable tools, home 
workshop power tools, light machine tools, air condi- 
tioners, vacuum cleaners, panel boards, power amplifiers 
and similar applications where space is at a premium but 
a resistive load up to 25 amp or a motor up to 2 hp must 
be controlled 

Both toggle and push button types are included. In both, 
the switch base measures only $1 x 33 x 14 in., yet it is 
available with ratings up to 14 hp at 120 v, 2 2 hp it 240 v, 
and up to 25 amp at 120 and 240 v (ac only). Special 
ratings up to 30 amp will be available on special order. 


Hart Mfg. Co., 110 Bartholomew Ave., Hartford, Conn. 


Two NEW MODELS of an all-bronze are 
reverse flushing filter for 1 in. 2 in. 
pipe connections are said to remove 
all suspended foreign matter and de- 
liver clean, clear liquids. Filter ele- 
ments which need never be replaced 


made of sintered bronze, micro- 
porous porcelain or porous alundum. 
A range of filtering grades are avail- 
able, for handling particles from 100 
down to 0.5 micron. Flow rate is in 
proportion to pipe carrying capacity 


with negligible pressure drop. Reverse 
flushing is accomplished by means of 
a push-pull plunger and requires only 
a few seconds. An outside media may 
be used for reverse flushing. Home- 
filter Co., N. Brookfield, Mass. 
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are you fighting space”? 


Are you looking for complete electrical circuit 
dependability in a very, very small space? 

If so, you should use Cannon carefully engineered 
miniature and sub-miniature multi-contact. connec- MINIATURE 
tors. In V2 or !5 the usual space, they give you up 
to 50 contacts, the same number as a standard con- ey 
nector, and still retain all the factors of utility, reli- | SUB -MINIATURE 
ability, and mechanical strength found in Cannon's - 


standard size connectors. They are very rugged, easy 
mating, unusually versatile, neat and compact. 











$U8-MINIATURE 


MINIATURE 


Miniatures — Maximum Dimensions Only 1” x 2”! 


ANNON 
PLU KS 


Write for Cannon Miniature and Sub-Miniature Bulletins 
Please refer to Dept. 106 


CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, California. 


Factories in Los Angeles, East Haven; Toronto, Canada; London, England, 


Representatives and distributors in all principal cities at your service, 


W COMPONENTS—MATERIALS A 2... continued 


Protection Against Rust and Corrosion 


Quicker yet longer rust prevention is said to be provided 
by a crystalline amine nitrite compound, a white powder 
about as fine as talcum which will not clog a flocking gun 
(see illustration) and can easily be applied with a squeeze 
bottle, a salt shaker or any similar device. Where spraying 
or dusting of the VPI is impractical, the powder may be 
dissolved in alcohol and applied in solution. Other methods 
of application are currently being tested. 

VPI-250 does not have to be applied directly to the sur- 
face it is to protect. If a quantity of the powder is simply 
dropped into an enclosed space, its vapors will penetrate 
even into hard-to-reach areas and condense on all surfaces. 
The minute crystalline film produced does not have to be 
removed from equipment before it is placed into operation. 
Only small quantities of the material are required for 
complete protection in shipment or storage, or between 
successive processing steps. Fourth, small items, such as 
tools, can be removed from a protected atmosphere, used, 
and then replaced without the need for any additional rust 
preventive measures. 

This white powder has been effective in preventing 
corrosion under high humidity in aircraft and other internal 
combustion engines, in tools and dies, sand blasted parts, 
continuous strip steel, automotive parts, anti-friction bear- 
ings, stamping and forgings, sheet metal components and 
parts to be plated, machine tools and like applications. 


50 W 50 Sz Né t Y (E 20. N. Y 


Torque Converters for Lower Hp Engines 


Torque converters meeting the requirements of heavy- 
duty operation now are available which can be used with 
either gasoline or diesel engines in the 40 to 150 hp range. 
The new units have a wide range of application, including 
road rollers, cranes, shovels, end loaders, tractors and 
ditchers. 

It is expected that the new converter will provide the 
same flexibility of power transmission which has now be 
come standard in the diesel engine field. Because it has 
been designed as a standard package for use throughout its 
field, this new series can be offered within the price range 
of the automotive type. In addition, many features such 
as the combination of hydraulic torque multiplication with 
fluid coupling are standard in the converter at no extra 
cost 

The unit is designed for simplified flexible installation 
because integral with the converter are oil system, charging 
oil pump, oil cooler, oil sump and gear drive. Installation 
can be made on any SAE standard power takeoff flywheel. 

However, available with the basic converter are a wide 
variety of optional equipment, including front disconnect 
clutches and adapters, rear disconnect clutch adapters, auto 
motive type flanges, industrial shafts and governor drives 


Allison, Div. of General Mot Orp., Indianapolis 6, Ind 
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Make it WEIGH LESS... 


and LAST LONGER 


You can design light weight, longer life, and It has greater resistance to abrasion or wear. 
economy into your products by including N-A-x 


It is readily and easily welded by any process. 
HIGH-TENSILE in your plans. 


It polishes to a high lustre at 


It is 50% stronger than mild steel. And with all these phy 


It is considerably more resistant to corrosion. carbon steel—it can be 
i i he ibas det ii 
It has greater paint adhesion with less undercoat the most difficult shaped stamping. 


corrosion. Sound like something for you? Ask for full facts and 


It has high fatigue life with great toughness. think of N-A-X HIGH-TENSILE when you re-design. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division ber Detroit 29, Michigan 
ey 
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NEW COMPONENTS MATER 


IL ALS AN 


continued 


Steam Line Strainer Has Pressure Seal, Forged Body 


A new, compact strainer is said to be capable of filtering 
dirt, scale and other foreign matter from steam and boiler 
lines where feed pressures are above 900 Ib. The device is 
enclosed in a forged steel or forged alloy body and has 
a new "pressure seal" bonnet construction. 

Besides making a pressure leak improbable, this bonnet 
design eliminates the excessive bulkiness of a flanged, bolted 
cover which, at higher temperatures and pressures, necessi- 
tates the use of large studs and nuts. 

The base metal used in the new strainer's gaskets meets 
rigid specifications of physical conditions and dimensional 
tolerances. A special coating is applied to the gasket to 
provide a soft surface which will flow into irregularities 
in the body bore and cover. The gasket is tapered to a 
sharp angle to provide proper linear circumferential expan 
sion even for small diameter joints. 

Also to further compactness, the blow-down connec- 
tion has been brought through the side of the strainer 
wall. This design feature means that no piping need be 
broken when removing the cover and strainer basket from 
the body for maintenance, checking or replacement. This 
factor is particularly advantageous at high pressures and 
temperatures, where pipe joints are usually welded. 


Pump Guaranteed 


Against Leaks 


A seal.less centrifugal pump that provides guaranteed 
leak-proof service has a welded type of construction that 
allows field dismantling and reassembly with no loss in 
these leak-proof qualities. “O” rings, 
models, have been completely eliminated. 

The company reports that the new pump has already 
been placed in service on applications where it handles 
materials ranging from butylacetate to titanium tetra- 
chloride, and which include pumping hot sulfite liquor, 
hydrocyanic acid and molten sulfur, as well as many other 
hard-to-handle fluids 

It is reported that users report great satisfaction with 
the pump, experiencing no hazardous or expensive leakage 
or contamination of fluids that are customarily handled by 
this new equipment 


used in earlier 


A NEW  POCKET-SIZI THICKNESS where the 


scale cannot be seen. 


—— Body 


Steam 
outlet 


$ 


Basket 
Bonnet 
Gasket 
Pressure 


ring 


Retaining 
laf. 
Blowdown — —» "m 


Hex. nut 


` Stud 


Schutte and Koerting Company, Dept. V-A 
Cornwells Hetghts, Bucks County, Pa 


The additional strength. A large eye ac- 


GAUGE measures non-magnetic protec- 
tive and decorative coatings on ferrous 
metal bases with an accuracy of +5 
percent +0.0001 in., weighs 6 oz. and 
incorporates a locking device, permit- 
ting the accurate reading of the scale 
after measuring an ssible 


naí area 


device relies upon a specially engi- 
neered permanent magnet for its 
power. Ferro Corp., Cleveland, Ohio. 


AN ALLOY STEEL SLING HOOK, drop 
forged and heat treated, has an I-beam 
type design which is said to assure 


commodates shackle pins and wire 
rope thimbles. Extra area above the 
eye reduces wear at this vital point 
The new hook manufactured for 
& LoR d o£ 1 and 14 in. chain sizes 
Weight ranges from 4 to 44 Ib. S. G 
Taylor Chain Co., Hammond, Ind 


IS 
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OK aluminum bronze wear plates 


Practically every important automobile 
manufacturer now uses OK aluminum 
bronze wear plates on body dies. 


By a unique clading process, long-wearing alu- 
minum bronze is bonded to a machinable steel base. 
Cost is drastically lower when compared to solid cast 
bronze plates. A finer quality bearing surface is 
obtained, resulting in longer life. When fitting is 
required to suit die, steel backing of plate is easily 
machinable, and no difficulty is encountered drilling 


Product Engineering \ugust, 1954 


or counter boring through bronze sürface. OK aluminum 
bronze plates are applicable wherever a die has a sliding 
or cam action. A large selection of sizes of OK aluminum 
bronze plates is carried in stock . . . finished ground, flat 
and parallel . . . ready to ship. Simply send your draw- 
ings or sketches to our engineering department. 


Manufacturers for the metalworking industry of: 
SLITTER KNIVES è SHEAR BLADES è BRONZE WAYS 
ROTARY SHEAR KNIVES © HARDENED SPACERS è BALL 
RACES è HARDENED WAYS è WEAR STRIPS © GIBS 


Dept. 12-B 


CINCINNATI 23, OHIO 





COMPONENTS—MATERIALS S . . e. . continued 


Flange-Type Immersion Heaters 


Single and double flange-type heaters have been added 
to an established immersion heater line, designed to operate 
on either a-c or d-c circuits at 115 or 230 v. They can be 
used in water baths, cleaning tanks, humidifiers, quench 
tanks, stills, sterilizers and similar equipment 

Offering a high watt density, the heaters are formed 
by bending a tubular unit into hairpin shape, the ends of 
which are brazed into a flange. A silicone seal and porce 
lain insulator are incorporated at the heater’s terminal 
ends as a protective measure against vapors and liquids, 
and to provide electrical insulation. Terminal connectors 
are welded to low-resistance cold terminals which are 
attached to the resistance wire. 

Suitable for maximum working pressures up to 125 psi, 
the heaters are engineered to meet low-pressure boiler 
specifications of ASME. Shipping weights are approxi- 
mately 1} to 2} lb, depending on the model 


General Electric iver Rd., Sche 


Encapsulated Miniature Resistors 


—- 


A new line of wire wound resistors 
of the encapsulated miniature type are 
being manufactured in accordance with 
MIL-R-93. Ranging in size from 4^5 x 
4 in. to 13 x 2 in., these resistors are 
available in capacities from 10 to 30,- 
000 ohms. Higher resistances are avail 
able on Spe ial order 

Tolerances range from 1 to 0.01 
percent. Other features include a low 
temperature coefficient of 0.00002 per 
degree centigrade and low thermal 
emf. These units are desirable in tran 


sistor use and digital computers 


Flow Meter Causes No Pressure Drop 


A liquid flow meter said to be based 
on a new principle measures water and 
aqueous solutions, acids and other 
corrosive liquids, slurries, emulsions, 


moving parts. The metering element flow. The instrument scale is linear. 
cannot be clogged since there is no The meter is available in six sizes, 
constriction. Pressure drop through the ranging from 4 to 2 in. High flow 
metering element is no more than that rates are possible with no restriction 
opaque liquids, liquids containing of an equivalent length of pipe. of the rate of flow. The capacity is 
solids in suspension as well as molten The limit of accuracy is rated at limited only by the pipe size. The 
salts and liquid metals 1 percent of the full-scale reading, but new device can be used to indicate 

The metering element consists of under appropriate conditions an ac- quantity of fluid (the volume deliv- 
an enclosed magnet, stainless steel curacy of 4 percent can be obtained. ered) to indicate rate of flow, to record 
tube with “Teflon” liner and attached This accuracy is not affected by changes rate of flow or to accomplish a com 
electrodes, which are connected to th 


in liquid viscosity, density, fluctuations bination of these functions 
indicator or recorder remotely installed of line voltage, temperature, or by 


[ 
at any desired location. There are no transition from laminar to turbulent Bowser. Inc.. Fort 
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Precision Tubing for Precision Jobs 


Tubing tolerance is a big "must" on this job. Thomson Indus- 
tries, Manhasset, N.Y., insists on it. Otherwise, manufacturing 
BALL BUSHINGS (ball bearings for linear motion) would have 
been even tougher than it was. 


Part of the problem was the tubing to house the bearings and 
the raceway. Those bearings are very tough on tubing... 
especially at the contact points. 


Other requirements were: good surface conditions; good di- 
mensional control, both I.D. and O.D.; uniform wall thickness; 
uniform concentricity; and uniformity from a metallurgical 
standpoint to stand heat treating. 

And, equally important, economy. By using ELECTRUNITE 
Tubing, Thomson Industries eliminates a grinding operation. 
That helps keep costs down. 

The tubing that hasall theseadvantages is Republic ELECTRUNITE, 
a precision mechanical tubing for applications like this. You can 
get it in carbon or stainless analyses. And Republic engineers 
will be glad to help you use it, profitably, in whatever products 
you make. Call your nearest Republic Sales Office or write to: 


REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
222 East 131st Street, Cleveland 8, Ohio 
GENERAL OFFICES ` CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


REPUBLIC 


ELI. 
eS Se TUBING ETT 
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continued 


PARTS 


Three Improved Plastic Molding Materials 


A versatile new general-purpose sty- 
rene plastic combines higher plasticity 
with faster set-up to increase and im 

rove production of molded parts 

SMD-3500 embodies the qualities of 
all previous styrenes and can be used 
on all types of injection molders 

In field tests, the new compound set 
up as much as 25 percent faster than 
eae used materials. Higher 
plasticity enables it to flow easily even 
through pinpoint gates and dispersion 
nozzles to produce parts relatively free 
from strains and weld lines. With the 
same molding cycle as used for the 
previous materials, a frozen food chest 
door required less pressure and resulted 
in substantial reduction in strains 
which permitted effective back paint- 
ing (top left photo) 

The molding cycle for a 
frigerator crisper pan was cut 25 per- 
cent with the new general-purpose 
styrene (top right photo). It filled out 
corners of the 19 x 14 x 54-in. tray 
more evenly than the previous mate- 
rial, remaining free from distort 
and satisfying the molder’s strain test 

More or larger cavities can be filled 
with faster-flowing SMD-3500 in the 


356-OZ rc 


lon 


same cycle, used for less versatile gen- 
eral-purpose styrenes. For example, 
six instead of four thin-walled tubes 
5 x 1à in. dia were molded one 
time using the same molding cycle. 
This general- purpose styrene crystal 
has a high degree of clarity and both 
purity and uniformity of the colors 
are maintained by enclosed production 
processes under rigid control. 

An acrylonitrile styrene plastic and 

brown version of a recently intro- 
duced phenolic were announced at the 
same time as the above mentioned 
styrene compound. The acrylonitnile is 
RMD-4001, and it is high in clarity, 
offers wide color possibilities, has good 
flow properties and fast set-up. 

Containing no volatile or fugitive 
plasticizers, the — acrylonitrile-styrene 
combination is useful for many house- 
hold and industrial applications where 
straight polystyrene would show craz- 
ing. It can be molded to close toler 
ances in thick and thin sections and i 
large areas without voids, bubbles o: 
sink marks. 

Averaging 11,700 tensile and 
15,700 psi flexural strength, RMD- 
1001 survives drop tests proving its 


JSI 


value for tumblers, cups and packaging 
uses. It is dimensionally stable through 
temperature changes from —40 to 
190 F. Immersed for three hours in 
water kept at 190 F, 12-oz tumblers 
molded of the new material developed 
no measurable distortion. 

The brown version of a relatively 
new, multi-purpose, fast-curing pheno- 
lic molding plastic, of special interest 
to molders of electrical items, is known 
as BMG-5000 Brown 15. 

These properties include a wide 
molding latitude and faster curing time 
in excellent balance, permitting the 
new phenolic material to be molded 
by compression, transfer and plunger 
methods. With high rigidity at mold- 
ing temperatures and at hot discharge 
from the mold, this compound main- 
tains critical dimensions. 

The versatility of this new material 
enables molders to reduce costs by 
storing fewer different compounds for 
varying requirements, by stepping up 
rate of production, and by producing 
more pieces to the pound. 


Madison Ave., 
York 16, N. Y. 


Bakelite ( 260 


Neu 
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mee Fan Huffel 
V  . cold formed metal shapes and 
SA tubing simplify design 
à Ni and cut production costs 
2%‘ for the makers of 


5 
y, 


MSN 


ANGLES & CHANNELS 


No matter what you make that farmers use, 
chances are Van Huffel Cold Formed Metal 
Shapes and Tubing can help you make it faster, 
cheaper and better. 

Faster because cold formed parts require very 
little or no machining; parts come to you shaped, 
cut, punched, or bent to your specifications. 

Cheaper because of the high strength-to- 
weight ratio you can, in many cases, use lighter 
gauges, or smaller sizes in place of solid metals. 
Parts are uniform in thickness, free from scale, 
and ready to paint. 

Better because of the wider latitude in choice 
of materials, design possibilities and fabrica- 
tion methods. Shapes and tubing can be pro- 
duced in Cold Rolled, Hot Rolled and High Tensile 
Steels. Van Huffel cold forms strip metals 1/2” 
to 33” wide; regular and irregular shapes in .018 
to .312 gauge; tubing from 3/16” to 6” in di- 
ameter in any lengths. 


Write today for free portfolio of 
cost reducing ideas that have taken 
shape in the farm equipment field. 


WELDED TUBING 


anluffe 


c : ` 
R TUBE CORPORATION - WARREN, OHIO 
f p 
Y 


L 


Where ideas XC ^ take shape 


en 5 for makers of farm equipment 
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Spray System Removes Heat Faster 


A new spray system, expected to pro- 
vide more complete and efficient utili- 
zation of coolants, cutting oils and 
drawing compounds, is said to permit 
more flexibility in application. This 
is because the oil-fog or aerosol used 
can be directed at the work area from 
any direction and to as many points as 
necessary. 

It is believed that it is the finely 
divided spray, presenting greater 
amounts of surface area of the particles 
of oil or coolant, that effects the more 
rapid withdrawal of heat from the 
work area. The resulting lower tool 
temperature improves tool life 

Much smaller quantities of lubri- 
cants are required when using this ap- 
plication technique. Now available as 
an accessory, it is expected that the sys- 
tem will be designed as a built-in unit. 


C. A. Norgren Co., 
3428 S. Elati St., Englewood, Calif. 


Flexible Bushings Accommodate Different Sized Shafts 


Roller chain flexible couplings de- 
signed to connect two shafts or a motor 
directly to a machine come in five sizes. 
They will compensate for dissimilar 
or undersized shafts, slight misalign- 


ment and radial thrust. They are 
stocked with bores ranging from $ to 
2 in. and power ratings from fractional 
to 200 hp. 

The coupling consists of two hard- 
ened steel sprockets, a strand of double 
roller chain, two bushings and a 
snap-on aluminum cover complete with 
oil retaining felt. 

To assemble sprockets with bushings 


Cullman W heel Co., 


A STAINLESS STEEL METAL POWDER 
called "Stain-Alloy" which can be used 
by fabricators of gears, television 
cores, self-lubricated bearings, weld- 
ing alloys, metallic paint, bushings, 
porous metal filters, small mechanical, 
electronic and electrical parts has in- 
creased resistance to intergranular cor- 
rosion of the sintered compact. A 
bright, free-flowing powder, all par- 


suitable to shaft diameters, bushings 
are positioned on shaft. A strand of 
double roller chain couples the sprock- 
ets together and the cover is snapped 
together over the assembly. To dis- 
assemble, cover is snapped off, chain 
uncoupled and bushing screws re- 
moved in each sprocket half. 

Since bushings are interchangeable, 
no reboring alterations are required 
and all couplings are supplied from 
stock complete with keyways and set 
Screws. 

In addition, bushings can be used 
with the company’s regular sprockets. 


1344 Altgeld St., 


^] n 
Chicago, Ill. 


ticles of which pass through 150 mesh, 
approximately 60 percent is stated to 
be finer than 325 mesh. This powder 
is substantially free from surface 
oxidation. It is moldable at compact- 
ing pressures of 30 to 50 tons per sq 
in. Effective sintering is obtained at 
2100 F with normal sintering times. 
Alloy Metal Powders, Inc., 238 Eagle 
St., Brooklyn 22, N. Y. 


ELEVEN SIzEs are being offered in a 
new line of industrial accumulators of 
the piston type. Bore sizes (or shell 
inside diameters) are 14, 4, and 7 in. 
Lengths vary from 9% to 40 in. Oil 
volume capacities range from 10 to 
1155 cu in. Operating pressure rating 
is 3000 psi. Industrial Hydraulics 
Div., The Parker Appliance Co., 17325 
Euclid Ave., Cleveland 12, Ohio. 
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DOW CORNING 
CORPORATION 


Double Speed of Electropunch 
Impact Hammer with Silicone 
Class H Electrical Insulation 


When one or more steps of a production 
operation are speeded up, the rate of the 
other phases must also be increased or 
they become prohibitively expensive. 
Thats why Black & Webster, Inc. of 
Newton, Mass., changed to Dow Corning 
silicone (Class H) electrical insulation for 
their  Electropunch impact hammers. 
Designed to deliver controlled, lightning 
fast blows for stamping, riveting, marking 
or staking, the original Electropunch ham- 
mer utilized a Class A or B 115-volt sole 
noid to deliver 60 blows of up to 3509 
pounds each per minute. 


As production rates crept upward, Black & 
Webster engineers realized the speed of 
the hammers must also be stepped up. An 
increase in power was the logical solution, 
but space limitations ruled out the use of 
larger solenoids. They then investigated 
Class H insulation which provides up to 
50% more power per pound than the less 
heat resistant organic insulating materials 
Class H, they found, enabled them to up- 
rate the solenoid without increasing size or 
changing design. Five ago they 
began specifying Class H for the solenoids 
of all their high speed punch equipment 


years 


Electropunch hammers now deliver from 
100 to 120 blows per minute at the same 
1500 pound impact without overheating 
For short bursts they will deliver as high 


No. 8 of a series 


FOR DESIGN ENGINEERS 


Miniature Snap-Switch Sealed with Silastic 
Has Longer Life and Greater Reliability 


A Silastic* diaphragm has enabled Haydon 
Switch, Inc., 
produce a hermetically sealed snap-action 


of Waterbury, Connecticut, to 


that 
and 


switch 


ounce 


half an 
than half 


weighs about 


operates 


only 


with less 


as 180 
sumption is 


blows minute. Power con- 

KWH per 111,000 
blows. Average life of the solenoids, under 
full power, is 


million blows. 


per 
only 1 
and three 


between two 


[hats typical of the 
Class H 


Corning silicones. 


"design-ability" of 
with 
Adaptable to any elec 


insulation made Dow 


trical equipment and costing only slightly 
more than the next best class of insulation 
it can be used to increase the power-per 
pound 


ratio or to extend the life of 


electrical machinery over ten times 


No. 67 


the effort standard "aircraft 


quality" 


required by 


switches 


[he Silastic diaphragm remains so flexible 
that the operating force on the actuator 
need not exceed 32 ounces even at —90 F. 
Fatigue problems and subsequent unrelia- 
bility associated with metal diaphragms are 
eliminated. Operational life in the range 


of a million cycles is far in excess of the 


best metal diaphragms or bellows. 


Accelerated permeability tests indicate that 
the Silastic diaphragm maintains an effec 


tive hermetic seal for more than 10 years 


Internal pressures up to 100 psi have failed 


to produce leakage or rupture, and no 


change in the diaphragms has been ob 


served even after 72 hours’ immersion in 


salt. fresh or soda water, or in automotive 


or AN-0-6 aircraft oil 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 











DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA .... 


"Developments In Silicones", a recent article from 
INDUSTRIAL LABORATORIES, describes several 
completely new silicone materials and recent 
improvements in a variety of standard silicone 
products. Included among the products discussed 
are magnet wire enamels, laminating resins, 
defoamers, textile finishes, a 


TES LL 


— 


leather water 
repellent, nontoxic low compression set rubber 


and expansible resins. No. 71 


V 


Recently announced Dow Corning 400 Gum, a 


truly stable and uniform silicone polymer, 
enables compounders and fabricators to produce 
a wide variety of silicone rubbers. Data sheet 
lists properties of 400 Gum and suggests recipes 
for compounding silicone rubbers to meet spe- 


cial requirements. No. 72 


V 


“Silicones In Cosmetics.” A recently published 
data sheet describes the use of Dow Corning 
200 Fluid and Dow Corning 555 Fluid in cos- 
metological, dermatological and pharmacolog- 
ical preparations. Includes formulae, compati- 
bility data and lists a useful bibliography. 


No. 73 
V 


Dow Corning 6 Compound, a grease-like, non- 
hardening, rust preventative for ferrous alloy 
metal parts in delicate mechanisms and fine in- 
struments, provides excellent protection during 
long time, indoor or outdoor storage. No. 74 


V 


Dow Corning 55 Pneumatic Grease provides 
dynamic lubrication between rubber and parts 
in pneumatic systems; meets Specification MIL-L- 
4343A. 


range, and oxidation resistant, it shows superior 


Serviceable over a wide temperature 


lubricity over other silicone greases with cer- 


No. 75 


tain metal combinations. 


V 
New RTV SILASTIC, silicone rubber that vul- 


canizes and cures at room temperatures, is 
attracting unusual attention. Useful in design 
and engineering applications where the re- 
stability silicone 


rubber are desirable, but where high curing 


markable characteristics of 


temperatures cannot be attained or tolerated. 


No. 76 


Dow Corning Corporation, Dept. RI- 20, Midland, Michigan 
Please send me: 6] 68 69 70 71 12 73 74 75 16 
NAME 

TITLE 

COMPANY 

STREET .. ——— 
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oilicone News 


New Silicone Fluid Shows Promise 
In Wide Variety of Applications 


A new silicone fluid which is remarkably 
compatible with organic materials has been 
developed by a team of our research and 
product development engineers. Identified 
as Dow Corning 555 Fluid, it is water 
diluted with 
such materials as lanolin, beeswax, mineral 
oil and 95% ethanol. 


white, odorless and easily 


Primarily designed as an easily blended, 
non-separating functional ingredient for 
cosmetics and ointments, Dow Corning 
555 also shows considerable promise as a 
release agent for specialized applications, 
as an additive for paints and petroleum 
products, and as a plasticizer for certain 
rubbers, resins and plastics. 


Because of its different molecular structure, 
Dow Corning 555 does not exhibit the 
unusually high order of water repellency 
generally associated with the standard 
dimethyl fluids. However, an 
alcohol solution of the new Dow Corning 
555 imparts water repellency to a much 
higher degree than any emulsion of the 
dimethyl! silicone fluids, simply because it 
is not hindered by emulsifiers. 


silicone 





Test areas where a skin cream made with Dou 
Corning 555 


u spplied ave clearly visible when 
the entire hand is dipped in ink (left). The 
practical effectivene of the cream becomes even 
more evident when the ink is rinsed off ( right 

Treated areas wash clean immediately, but vig 
orous scrubbing with strong soap is necessary to 


remove the rest of the stain 


The temperature stability and oxidation 
resistance characteristics of Dow Corning 
555 are excellent. Its useful temperature 
range, for instance, is from —70 to 300 F. 

No. 68 





Westinghouse is Always Sure 
With Silicone Lubricants 


For the past six years Westinghouse 
Electric Corporation has employed Dow 
Corning silicone fluids and 
assure lifetime lubrication for their auto- 
matic toasters. Besides being used on the 
latch lever pivot, Dow Corning 41 Grease 
is also brushed on the guide bars and latch 
bar, as shown in photograph. A Dow 
Corning fluid lubricant, 710R, is applied to 
the pivots and bearings of the toaster timer. 


greases to 





Despite operating temperatures ranging up 
to 400 F, these silicone lubricants stay in 
place without oxidizing or hardening. Six 


trouble-free service have con- 
vinced Westinghouse that they are ideal 
lubricants for the job. No. 69 


years of 


MINIATURE SNAP-SWITCH 
Originally designed for aircraft, fire con- 
trol and guided missile service, the new 
miniature switch is being applied to domes- 
tic and commercial washing machines, 
machine tools and other equipment 
exposed to liquids or moisture. 


( continued ) 


Thats the kind of performance that has 
established Silastic as an ideal diaphragm 
raaterial where pressures must be main- 
tained despite temperatures from —100 to 
500 F, weathering and oxidation, or in 
contact with a variety of oils and chemi- 
cals. Silastic is also unique among resili- 
ent dielectric materials because it combines 
high thermal conductivity with excellent 
resistance to moisture, 
fatigue. 


corona and to 
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Silicone News is edited for product design and development 
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Expansible Resins * Fluids * Greases 
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want high speed If you were to drive 90,000 miles up an inclineat 90 
m.p.h., you would approximate the performance of the 


Plus endurance? Model 24A, 331 cubic inch displacement Chrysler 
: x Industrial Engine pictured below. 
H ow s th is... To prove the power of Chrysler Industrial V8 Engines . . . their 


ability to run for long periods of time at high speed . . . on March 17, 
1954 Chrysler engineers placed a production model Ind. 24A Engine 
on an endurance dynamometer at Chrysler Central Engineering 
Laboratories. Objective: 1000 hours operation at 3600 R.P.M. under 
full load. 

During every one of the 1000 hours, the Chrysler Ind. 24A Engine 
delivered an average of 174 horsepower and when shut down, the engine 
was still in perfect operating condition. 

During the run no service was necessary beyond minor mainte- 
nance care, such as oil changes and very infrequent spark plug 
changes and point adjustment. Yet, following disassembly of the 
engine, the only wear noted was negligible—no more than you might 
expect from an engine that has been operated for 1000 hours within 
a long period of time. 

While there is every reason to believe that this is a record-breaking 
endurance run (and don't forget it was made at 3600 R.P.M. under 
full load), we are confident that every Chrysler Industrial V8 Engine 
will at least equal this astounding record. 

This proves too, beyond a doubt, that the Chrysler Industrial V8 
hemispherical combustion chamber design with its short-stroke, 
low-friction construction, makes an ideal power plant for any 
equipment that requires continuous high speed operation. Further- 
more, in installing a Chrysler V8 Engine in preference to a diesel 
engine of similar horsepower, you can reduce your size estimate by 
one-half, your weight by two-thirds, and your cost factor by three- 
quarters! 

For detailed information on the Model 24A or any Chrysler 
Industrial Engine, see a Chrysler Industrial Engine Dealer, or write: 
Dept. 58, Industrial Engine Division, Chrysler Corporation, Trenton, Michigan. 


C H R Y S L E R Industrial Engines 


INDUSTRIAL ENGINE DIVISION « CHRYSLER CORPORATION 
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NE W COMPONENTS-—MATER 





AND -ASES 


continued 





Torque Limiter Built Into Flexible Coupling 


Adjustable torque limiting coupling units that provide 
overload protection for a wide variety of machinery drives 
with direct-connected shafts are now available. These 
units are adaptable to motor drives with torque loads up 
to 260 ft-lb, which include a direct-coupled motor or 
motor-and-speed-reducer combination. In drives of this 
type the torque limiter-coupling unit connects the motor 
shaft or the output shaft of the speed 
primary drive shaft 

The new device has a flat, 


reducer with the 


molded friction disk with 
three integral lugs clamped between two steel driving plates 
by the action of a Bellville spring, tensioned by an adjusting 
nut. The driving plates are splined to a steel hub. The hub 
supporting the torque limiter components is keyed to the 
shaft 

Flexible coupling action is achieved by meshing the 
lugs on the outside diameter of the disk with a slotted steel 
cup which is keyed to the shaft. This slotted lug and 
cup combination permits the units to function properly 
regardless of minor misalignment errors between driving 
and driven shafts 

When machine drive overload conditions cause the torque 
limit setting to be exceeded, the friction disk breaks away 
from the driving plates and will then slip at from one-third 
to one-half the torque The rendered 
inoperative, protecting motor, machine and drive compon- 
ents from overload until the motor is shut off and thc 
overload condition corrected 


setting drive IS 


In contrast with arrangements involving shear pins or 
other types of overload protection mechanisms, th torque 
limiter does not require resetting or maintenance before 
the drive is put back into operation. The torque setting of 





the unit can be adjusted by the nut to provide desired 
overload setting up to the maximum rated capacity. 

These new type torque limiter-coupling units are made 
in a 54 in. size. Maximum torque capacities are 130 ft-lb 
for the Model 555-1 and 260 ft-lb for the Model 555-2. 
The units have a 6 in. OD and are approximately 53 in 
long, overall. Standard bore sizes are 1, 13, 113, 1$ and 11 
in. for both models. Minimum plain bore size is 3 in. for 
reworking to fit other than the standard bore sizes 


Morse Chain Co., 7601 Central Ave., Dets 10, Mich. 





Rocket Tube Cavity Oscillator With Single Control 


A small-size, co-axial line cavity os 
cillator, employing a UHF planar 
triode tube, provides a stable signal 
source of either 
pulse radio frequency energy. 
The unit features a single knob con- 
trol and utilizes fixed feedback. 

The new 
14 1n. 


continuous wave or 


type 


oscillator is 8 in 


long 
lb, 3 oz 
(including tuning mechanism). It can 
also be supplied as a cavity alone 
Í x 14 dia, weighing only 3 Ib 

It is available 


dia and weighs 1 


at frequencies from 
1000 to 4000 mc with a tuning range 
of 400 mc/s. Pulse operation is 2000 
peak volts with a peak pulse power of 
200 watts. Continuous wave operation 
is 175 v with an average output power 
of 100 mw. Tuning accuracy is +0.1 


percent with regulated power supply. 


" 
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They needed a plastic that was 


heat and shock resistant 





strong and rigid 
Chis Heit, Faw 


Gee Clun SES dimensionally stable 
Gb CAF 





KOPPERS POLYSTYRENES 


Type 3 General Purpose Polystyrene € New “Fibertuff” Polystyrene is extra strong and rigid because 
Type 7 — improved Heat Distortion Temperature it is reinforced with thousands of glass fibers. Make your products 
Type 8 ok cones » J ; Es i 
mx ee with “Fibertuff” Polystyrene and they'll keep their mold dimen- 
E “High p t Water Ab tion Rate . . Ehe : : - | a 
aan. —-———— sions, and resist shock despite heat and cold. In addition, it is 
, "High Impact," Easy Flow i d A 
MC-309 “High Impact,” Highest Heat Distortion available in colors. 
0.008 2c — "Fibertuff" Polystyrene is a glass reinforced polystyrene de- 
“Medium Impaci asy Flow á scd E o E Bs as a x e á 
MC-409  -Medium Impact." Highest Heat Distortion signed for use in conventional injection molding equipment. It 
Temperature 


has been thoroughly tested in the field. For more information 
about “Fibertuff” Polystyrene, write to us today. 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


E 


KOPPERS 
b d 







® 


KOPPERS COMPANY, INC., Chemical Division, Dept. PE- 84, PITTSBURGH 19, PENNSYLVANIA 


SALES OFFICES: NEW YORK * BOSTON :* PHILADELPHIA * ATLANTA + CHICAGO - DETROIT LOS ANGELES 
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Pressure Sensing Switch 


Uses Bourdon Tubes 


By sensing a pressure difference between two variable 
pressures or a variable and a rererence pressure, a new 
switch can be used to operate relays, solenoids, motor 
controls and similar devices. Available in 4 classes of proof 
pressures from 500 to 12,000 psi, this pressure switch per- 
mits opening ofr closing of a circuit on incre asing or 
decreasing pressure difference at any point within the 
adjustable range of the model selected. 

Two parallel bourdon tube sensing elements provide ex- 
treme repetitive accuracy for the control of the most deli- 
cate processes or the protection of sensitive instruments 
and costly equipment. Model 532 operates in any position, 
simplifying installation and facilitating portable installa- 
tions. No balancing or levelling is necessary. 

The entire mechanism is housed in a splash- proof enclo- 
sure as protection against dust or damage in exposed 
locations. A tamper-proof external adjustment is provided 
for field setting. The unit incorporates an UL-approved 
snap action, single pole, double throw switching element 
rated for a-c and d-c circuits 





Barksdale Valves, 5125 Alcoa Ave., Los Angeles 58, Calif. 





Full Voltage With 3 Deg Shaft Rotation 


The entire voltage output of these step-function poten- 
tiometers is obtained over a shaft rotation of only 3 deg. 
The voltage sensitivity is asserted to be more than one 
hundred times that of the conventional one-turn poten- 
tiometer. It is the first sensitive potentiometer for trans 
ducer applic ations involving minute angular motions 

Unlike the relay and switch types of controls formerly 
used for such work the input to the clutch or motor coils of 
this unit is directly proportional to the relative displacement 
of input and output shafts. Thus response is immediate 


and, with oscillations minimized, dead space is zero. 

A torque of as little as 0.1 in.-oz will make the poten- 
tiometer shaft rotate, and the resulting electrical signal 
will cause the motor shaft to rotate. This drives the 


potentiometer case directly (or through a suitable gear 
reduction) in such a direction as to reduce the potenti 
ometer output signal and develop the stall torque of thi 








motor, which typically ranges from 2 to 4 in.-oz Computer Instruments Co., 1964 Utica Ave., Brooklyn 34, N. Y 
FLOAT- TYPE WATER EJECTOR auto- cally discharged upon the accumulation OD, 5 in. high. All parts are non 
matically discharges accumulated water of 3 to 4 oz and complete discharge is corrosive and the needle type valve 
from any pneumatic system into the accomplished within 5 sec, depending has a renewable seat which is easily 


bottom of an air line filter bowl or on line air pressure. Each unit has a replaceable. No special tools are re 
into a drain line at - en in the capacity of up to 20 gph. A sump is quired for installation or maintenance 


layout. Dry air is assured at all time provided for periodic cleanout of dirt. of this float-type water ejector. Amer- 
regardless of humidity or - r con The unit is light, weighing only 1 lb, ican Injector Co., 1000 E. McNichols 
tributing factors. Water is automati 7 oz. Overall dimensions are 4} in. Rd., Detroit 3, Mich 
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HOW TO GENERATE INERT GAS IN VOLUME 


another successful product design 
with piping equipment by CRANE 


Inert gas can be generated at the rate of 18,000 c.f.h. in this variable capacity 
unit by Roots-Connersville Blower of Connersville, Indiana. This division of 
Dresser Industries Inc. is also recognized for rotary positive blowers for pres- 
sure and suction, gas exhausters and boosters, cycloidal pumps for handling 
viscous liquids, gas and liquid meters, centrifugal blowers and exhausters, 
and also vacuum pumps. 

Designing dependability into a wide range of equipment like this is a big job 
made easier when you specify Crane quality for the valves and fittings. The 
broad Crane line eliminates the need for selecting dubious alternates. And the 
complete Crane Catalog gives you full data for every piping item . . . sizes and 
dimensions, temperature and pressure ratings, plus details on materials and 
construction. Big reasons all, why Crane is the piping’ choice of so many 
product designers. 


YOU'LL FIND IT HERE 
.. .IN YOUR 
CRANE CATALOG 


CRANE 
eye 

ww aso 
T 


o 
us 
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THE BETTER QUALITY... BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


FITTINGS - PIPE - 
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Crane 125-Pound Iron Body Wedge Gate 
Valve... recommended for all services 
where greater strength and long valve life 
are of prime importance. Body and bonnet 
are oval-shaped with extra metal where 
it’s needed most. Flanged patterns have 
tie-ribs between body and bonnet. Long 
guides assure proper seating of the solid 
web-type disc. An exceptionally deep stuf- 
fing box filled with high-grade packing 
provides a tight stem seal. Selection in- 
cludes all-iron or brass-trimmed valves in 
non-rising stem or OS&Y patterns. Sizes 
up to 48-inch. You can also specify OS&Y 
valves with brass seats and steel stem. 










for 
the 


THRIFTY | 
BUYER wh, 
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Encapsulating Material for Extreme Temperatures 


A resilient dielectric coating or encapsulating material for 
extreme temperature electric and electronic components has 
been developed. It is a new silicone rubber that cures in 
2 to 4 hr at 200 C. It forms a rubberlike jacket which is 
asserted to be uniform, heat-stable, moistureproof and 
highly resistant to oxidation, ozone and weathering. 

Tests indicate that transformers properly coated with this 
new material will easily pass both the moisture resistance 
and low-temperature flexibility requirements of Mil-T-27, 
Grade 1. Fully cured 
thermal conductivity of conventional resinous or rubber 
dielectrics, assuring cooler operation at high temperatures. 


oatings also have about twice th: 


ALS AND PARTS 


continued 


Supplied as a solvent-free, low-consistency paste, Silastic 
S-2007 may be applied by dipping, vacuum impregnating, 
or may be molded in encapsulating molds. Coated parts 
may be placed directly into a hot air oven for vulcanization. 
Neither pressure nor a graduated cure is necessary. 

Normally white, it may be tinted any shade by the user 
with heat-stable pigments. Fully cured coatings have a 
hardness in the range of 40 durometer, Shore A scale. 
Material cost is comparable to that of standard raw stocks 
of similar types produced by this company. 

Dou Mich. 


Corning Corp Midland 


Potentiometer With 360 Deg Electrical Rotation 


7 
A new ¢{-in. 


able with up 


potentiometer, avail- 
to 360 deg electrical rota- 
tion as well as mechanical rotation, in 
resistance ranges up to 50,000 ohms 
(+1 percent) features a unique 
sembly method similar to that used in 
precision watchmaking. The resistance 


as 


bushing. A centerless ground stainless 
steel shaft j-in. dia is supported by 
front and rear sleeve bearings (or ball at 1 w at 
bearings if specified). 
material is used between the rotor and 
resistance element. 
brushes are made of gold alloy and 


The rotor take-off 


ity guaranteed to within +1 percent 
of total resistance. The units are rated 
25 C and the resistance 
alloy has a temperature coefficient of 
0.00002 parts per degree C for values 
of 500 ohms or more. The ambient 
temperature rating is from —67 F to 


Paliney contact 


element and its mounting, like a watch 
movement, is pre-assembled and then 
placed into the housing. 
plete unit weighs only 4 oz 
The 


aluminum « 


The com 


new an anodized 


with phosphor bronze 


unit has 


rotate on a coin-silver ring. The use 
of these precious metals on the moving 
parts gives the potentiometer a life ex- 
pectancy in excess of over one million 
cycles of noise-free operation. 
Windings are available, with linear 


250 F. Terminal board material with- 
stands 250 F. Terminals are available 
in silver or gold plating. 


, Ine 
Mass 


clronit 


93 Ma etti ve j mn, 
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Examine the designs of all your products and 
machines. No doubt you can use retaining rings 
on axles and in housings - not only to save as- 
sembly time, but to save weight, parts and space. 

The use of these inexpensive yet efficient arti- 
ficial shoulders is already widespread, and is in- 
creasing daily. 

There are literally thousands oi places in which 
redesigning for retaining rings can increase your 
profits and improve your products — uses ranging 


REL] 


from heavy duty engines and drill presses to 
toys, gadgets and small parts of innumerable 
articles. 

It's wasteful to cut down shafts to make shoul- 
ders. Redesign to groove smaller shafts and hous- 
ings and use these high grade steel rings. 

Let our engineers consult with you. Send for 
folders. 

Don't pass up this opportunity to increase 
profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY * MILWAUKEE 2, WISCONSIN 
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Hydraulic Check Valves For Up to 3000 Psi 


Two new series of high-pressure 
free-flow check valves can be used on 
all hydraulic systems operating at pres- 
sures up to 3000 psi. They may be 
y position, and it is 
stated that they have been designed 
for fast opening and delivery of full 
line capacity with minimum pressure 
drop. 


mounted in any 


Valves of the "CIS" series are of the 
cone type design, with JIC flared tube 
connections which mate with sleeve 
and nuts. Presently, there are five 
models in this series, all of which are 
available for immediate delivery. Over- 
all lengths (including connections) of 
these 28: 32» 18, 
113, and 54 in. Respective weights 
are: 0.313, 0.487, 0.606, 1.062 and 
1.612 lb. 

Valves of the CIT series are of the 
in-line cone design with internal thread 
connections. Presently, there are five 
models in this series also, all of which 


CIS valves are: 227, 313 


immediate delivery 
Overall lengths of these CIT valves 


are available for 


are: 3, 38, 333, 44 and 54 in. Respec- 
tive weights are: 0.206, 0.550, 0.705, 
1.125, and 1.500 Ib. 

The rated flow of both valve series 
(from 3 to 28 gpm) is based on hy 


draulic oil having a viscosity of 150 

SSU at 100 F. Valves furnished with 

either 5 or 65 psi cracking pressure 
Parker Appliance ( 

17325 Euclid Ave., Cleveland 12, Obi 


Positive Control of Eight Primary Circuits 


With this new 
throw 


throwing a 


cight pole, double 


witch, pushing a button o: 
lever switches on or dis 
connects eight 
complete control oí multiple machine 


operations. It may b 


primary circuits for 
for such 
purposes as stopping carriers, releas- 
ing machine loads, stopping or starting 
machines, shutting off 


used 


boiler feeds, 
dumping fuel or starting extinguishers 

Constant contact pressure (4 oz per 
point ) 


strokc 


s maintained throughout thc 
until positive snap-action OC- 
curs in either direction 
dead center 


I here is no 


Contacts handle 5 amp 


28 v, dc, inductive; 10 amps, 115 v, 
dc, non-inductive; 60 to 400 cycles. 
The unit is designed to exceed military 
specifications ANS-63, to resist shock 
and vibration and to operate at tem 
peratures varying from —65 to 160 F 

Multiple wiring to each terminal 
vay be accomplished with ease, it is 
asserted. Unit mounts on 14 x 1} in 
panel area, requiring no space 
than toggle Weight 
of this unit is approximately 8 oz 


more 


two switches 


Guardian Electric Mfg. 
Walnut St.. Chica 
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This mobile canteen, a light truck conversion by Davis & 
Sewell of Baltimore, illustrates some vitally important 
properties of Crucible Rezistal® stainless steels. 

To begin with, Crucible stainless is easy to keep clean, 
no matter how many “hot-dogs-with-the-works” are put 
out every day. A quick once-over with soap and water and 
the stainless keeps its new look — the surface can't chip or 
wear away. 

Probably more important — Crucible stainless is truly a 
practical shop metal. You can bend it, draw it, spin it, 
weld it, machine it — do anything with stainless, in fact, 


SA paag oid 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL 


REZISTAL STAINLESS 


that you can do with ordinary steel. At the same time, 
your designs can take full advantage of stainless steel’s 
superior physical properties and corrosion-resistance to 
save weight without sacrificing strength. 

So remember: corrosion-resistance isn’t the on!y out 
standing property of Crucible stainless steels. These 
famous alloys also feature excellent fatigue, creep and 
structural strength . . . high abrasion-resistance . . . resist- 
ance to high or low temperatures . . . practical workability 
Let us show you how stainless can help solve some of your 


knotty problems. For prompt action — just call Crucible 


first name in special purpose steels 


STAINLESS STEELS 


* MAX-EL * ALLOY * SPECIAL PURPOSE STEELS 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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Lightweight Fasteners for Temperatures to 1200 F 


Four new lines of nuts are reported 
to be permitting weight 
throughout the whole range of aircraft 
locknut applications 

The four new lines cover small and 
large hex, and gang 
channel nuts for all ranges of tempera- 
tures from —70 to 1200 F. The new 
nuts will be used in assembling basic 


Ssavil gs 


SIZES; anchor, 


aircraft structures, attaching compo- 
nents such or pumps 
and parts such as access panels, and in 
assembling and attaching accessories 
such as armament, electronic gear and 
bombsights 

Weight reductions are of the order 
of 0.5 to 2.5 Ib per 100 nuts. 

The lines are: (1) “Blue J” 
type locknuts made of high strength 
aluminum alloy, which meet AN ten- 
sile strength requirements for steel 
nuts of the same thread (2) 
“Type Y" nuts, which because of 
their 12-point (double-hex) design 
can be smaller and lighter than regular 
hex nuts with no sacrifice in strength; 
(3) "Type LH" nuts, a new all-metal 
locknut design for use up to 550 F 
meeting the same AN specifications 
as equivalent beam-type nuts made by 
the same company; (4) "ZAIW" 
nuts for up to 1200 F. In 
this last series, a new anchor nut de 
sign is available meeting the same 
AN high temperature specifications as 
existing anchor and 
weight reduced. In addition, a new, 
lighter, floating anchor nut designated 
"A401 reduced 
mensions, has also be 
in the Blue J and 
used as th ins rt 


carburetors 


as 


new 


SIZE 5 


Service 


nuts, with cost 


with envelope di 


n made available 
LH lines. Nylon is 


yn all fixed nuts 


All types of the new nuts can be 
used with steel bolts and all of them 
have been approved for use on Air 
Force, Army and Navy aircraft. 

As a conservative example of po- 
tential weight savings, data supplied 
by a major aircraft manufacturer made 
it possible to estimate that if these 
newly introduced nuts were to be used 
on all the structures assembled in that 
plant, it would result in a direct saving 
of 115 lb in a medium bomber. This 
figure does not include replacement 
of the thousands of nuts on compo 
nents and equipment assembled else- 
where for use in this aircraft. 

A major airline, counting the other 
types of nuts it bought last year from 


the same maker for maintenance and 
repair operations on its fleet, finds it 
would have saved over 4000 Ib if the 
new lightweight fasteners had been 
available. Since this airline figures 
that a pound of weight saved on a 
plane results in $20 additional revenue 
per year, this could mean an addition 
of $80,000 to its annual income. 

Many of these new lines and con- 
figurations of locknuts are in stock and 
available in all sizes and types com- 
monly used in aircraft. They will be 
made in other sizes as the aircraft in- 
dustry requires them 


Elastic St 


2330 ] 


b Nut Corp. of America 
iuxhall Rd., Union, N. ] 


Hermetically Sealed Rubber Terminals 


he rme 


rubber-insulated, 


] he SC new 
are formed 
Excellent 
tinned copper slee 


t ] ] 
tically S ed 


Ol 

sealing properties are 
over the DDeET 

to th 

are rę 

high dielectric strength 

migration under d potentials 


chemically bonded 
These 


wire 
terminals 
resistance, 


feed-through 
er-clad 
ar hi Vc d by 


np 


COP} 


1 e 


terminals 
steel wire 


C rimping a 


insulation, which is 


ported to provide high leakage 
and to prevent metalli 


[ 


Oil leakage is prevented 


even under internal pressures of 30 psi. The rubber insula 


tion also absorbs shock and vibration 
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Redesign for Resistance Welding 
Pushes Trend to Aluminum Bread Pans 


The Lockwood Manufacturing Company, Cincinnati, Ohio, manufacture thei: 
aluminum bread pans with Sciaky Patented Three-Phase spot welded construction 
Rapidly replacing conventional riveted aluminum pans, the spot welded 
aluminum pans are more durable, more sanitary, safer to handle, 

and bake a superior product. Further, the production ability and consistency of 
Sciaky Three-Phase welders reduces fabricating costs. As a result, 

more and more bakers are using aluminum pans and reaping the benefits 

of their light weight and long life. For complete details, 

write for “Resistance Welding at Work,” Volume 3, — No. 10 

The Three-Phase spot welding of aluminum bread pans at Lockwood 

is another fine example of Sciaky basic thinking — welders designed to do 

more useful work at lowest operating cost with maximum reliability. 


Largest Manufacturers of Electric . 
Resistance Welding Machines in the World E E AK X. 


Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Illinois 





LUBRIPLATE 
LUBRICANTS 


The introduction of LUBRIPLATE Lubri- 
cants established a new high standard 
for industrial lubrication. Now, a re- 
cently patented improvement in the 
production of LUBRIPLATE results in 
even greater lubrication efficiency. Under 
today’s operating costs, reduction of 
down time, less parts wear and replace- 
ments, as well as lower power consump- 
tion, far outweigh any differential in the 
initial cost of LUBRIPLATE Lubricants. 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Write 
for your free copy of the new and en- 
larged LUBRIPLATE DATA BoOK—a most 
valuable treatise on modern lubrication! 


LUBRIPLATE DIVISION 
Fiske Brothers Refining Co. 
Newark 5, N. J. * Toledo 5, Ohio 


New Parts and Materials 


Pump for Proportional 
Feed Systems 


A new, motor-driven, controlled vol- 
ume pump for use in proportional feed 
systems has a mechanical, single revo- 
lution clutch arrangement which per- 
mits one stroke of the pump in re- 
sponse to an electrical signal to effect 
feed of an additive in proportion to 
nain line flow rate. This signal may 
e transmitted by a timer, electrical 
contacts on a positive displacement 
meter or by still other means. 

Capacities are from 1 pint to 135 


I 
1 
| 
i 


gph, against discharge pressures up to 
50,000 psi. 

This type of proportional feed sys- 
tem can be used, for example, to meter 
octane appreciators and inhibitors in 
the petroleum industry, color and per- 
fume in the soap and cosmetics indus- 
try, blending and formulating in thc 
chemical processing industry 


Milton Roy Co., Station Q, 
1300 E. Mermaid Lane, Philadelphia 18, Pa 


Shaded Pole Motor With 
High Starting Torque 


Shaded pole motors operating on 
a new principle resulting in high start- 
ing torques and increased efficiency are 
now in production Because of the 
short length and offset shaft, the mo- 
tors are adaptable to application where 
space is at a premium. The motor is 


continued 


basically a constant 3,000 rpm, 2-pole 
motor. Shaft, mounting studs and fan 
can be modified to meet customer's spe- 
cifications. 

Available from 1/40 to 1 hp, thesc 
motors are recommended for use on 
washing and ironing machines, oil 
burners, centrifugal pumps, fans and 
blowers, recording apparatus, food 
mixers, home workshop grinders, con- 
densing units. 


Northwestern Electric Co 
1750 N Springheld Arve., Chicago, lil. 


Single Turn, 
Continuous Rotation 
Potentiometer 


The new “J series” potentiometer is 
a high precision, single turn, continu 
ous rotation unit for servo mounting 
Resistance from 2 ohms to 100,000 
ohms can be provided, with tolerance 
as close as + 1 percent. Linearity 
tolerance of --0.25 percent can bc 
achieved in resistances below 10,000 
ohms, and --0.15 percent in resist 
ances of 10,000 ohms and above. 

Power rating is 4 w at 40 C ambient 
Because the resistance wire of the coil 
is wouna on a copper mandrel, and 
heat is dissipated over the entire 
length of this mandrel even when only 
a portion of the coil is used, derating 
of power is never necessary at ambients 
up to 40 C. 

Up to 21 extra taps can be added 
to one of these devices, and each is 
spot-welded to a single-turn of rc 
sistance wire, without shorting out 
adjacent turns. 

As many as six sections can be 
ganged on one shaft, and sections 
can be ganged with potentiometers 
of other series. The unit is 2 in. dia 
Over-all length is 113 in. for a single 
section; each additional section of a 
ganged assembly adds $$ in. to the 
overall length. External metal clamps 
permit rapid phasing of any section, 
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Everything’s Under Control 
with DRIVES ani 
TRANSMISSIONS 


<a | U^ E HRSS E 


CN DA M IP 


TEE DRIVE 


Precision geared for ac. 
tuators connected in series 


€ To actuate tabs, flaps, shutters and other air- 
craft mechanisms with positive, precision con- 
trol, the industry long has relied on Breeze drives 
and transmissions. From simple mechanical 
drives and direct reading indicator drives to 
electrical and hydraulic actuators, Breeze offers 
a complete line, affording a wide choice of com- 
"eh ute ponents and assemblies to meet many individual 
Le design needs. 
pivots in trunion mounting Shown here are examples of Breeze-engineered 
lightweight mechanical drives, having connec- 
tions to mate with flexible shaft drives. The 90° 
and TEE drives may be mounted in any position 
with relation to an actuator mounting. 
Inherent in all these designs are features dic- 
tated by specific aircraft needs. and experience. 
You may find the assemblies you require in our 
TORQUE TUBE DRIVE wide variety, thus saving design and tooling 
For transmitting torque costs. Or, our engineers will design and custom 
between torque tube and flexible shaft. build to your special requirements. 
We invite consultation. Write for our com- 
plete informative catalog. 


90° DRIVE BREEZE 


rem gearing, double 
ball bearing suspension 
Sealed and lubricated CORPORATIONS, INC. 


700 Liberty Ave., Union, N. J. 


90° ACTUATOR 


OTHER BREEZE PRECISION PRODUCTS Special Connectors 
Actuators © Ignition Shielding © Aero-Seal.Worm Drive Hose Clamps 
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BEARINGS! 
TYPE RF 


FILMOSEAL 


from 0.1969" O.D. 


Smallest Sealed Retainer Type Radial 
Ball Bearing 


An RMB First 


This is a miniature bearing! It looks like a big 
bearing, doesn't it? That's because it has all the 
features of a big bearing, such os— 


e Deep groove races 

e Balanced two-piece or snap-type ball retainer 
e Non-rubbing capillary oil seal 

e Removable and replaceable dust shield 

@ Precision tolerances 


RMB Type RF Filmoseal bearings (illustrated) are 
available in sizes from 0.1969" O.D. 


Type RF now available in R2 size (ABEC-T, 3, 5) 
('A" bore—34" O.D.) 


Bring your Miniature 
Bearing Problems to RMB 


A complete line of over 250 miniature and instru- 
ment bearings including radial and roller types 
available for prompt delivery. Experimental quan- 
tities from stock. 


Write for catalog 12 
Or see our catalog in Sweet's Files. 


QD LANDIS GYR, 


INCORPORATED 
45 WEST 45TH ST. e NEW YORK 36, N. Y. 
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New Parts and Materials 


even after installation. Either pre- 
cision miniature ball bearings or sleeve 
bearings are available. 

Other construction features include 
aluminum alloy lids, centeriess-ground 
stainless steel shaft, precious metal 
contacts and slip ring, and gold-plated 
terminals. All machining is to ex- 
tremely close tolerances. 


Helipot Corp., Div. of Beckman 
, South Pasadena, Calif. 
& Mountainside, N. J. 


Instruments, Inc 


Tapping Screws 
With Two Edges 


Thread-cutting screws with balanced 
cutting edges are described as requiring 
less driving torque. Wider flutes pro- 
vide increased chip room. 

The new fastenings are made of al- 
loy steel, heat treated. They are also 
available in aluminum, brass and stain 
less steel 

These screws are for use, according 
to type, in steel and cast iron, in die- 
castings, in plastics (can sometimes 
eliminate need for threaded inserts). 


Continental Screw ¢ New Bedford, Mass. 


Pump With 
Unplasticized Rigid 
PVC Block 


The use of unplasticized rigid poly- 
vinyl chloride for a pump block makes 
a new pump useful in barrelling most 
acids, alkalis, salts, oxidizing agents, 
oils, greases and alcohols. Since this 
rigid PVC is processed without plasti- 
cizers it is asserted that the full utiliza- 


continued 


tion of the chemical inertness and 
inherent strength, light weight and 
toughness of the straight polyvinyl 
chloride resins is provided. 

These new pumps are self-priming 
and do not contain stuffing boxes or 
shaft seals of any sort. Their design 
restricts the fluid to contact with the 
inner surface of the polyvinyl chloride 
block and the outer surface of the 
liner, which is also available in this 
material. The activating element is 
an eccentric shaft and rotor assembly 
which rotates inside the liner. Molded 
flanges straddle the body block and 
are pressed to its sides by end plates, 
completely sealing off the fluid passage. 

Capacities from 4 to 20 gpm are 
attained with pressures up to 60 psi 
and vacuum to 26 in. Hg. 


Vanton Pump & Equipment Corp., 


Empire State Bldg., New York 1, N. Y. 


New Valve Held Shut 
By Line Pressure 


The line pressure working against 
the cross-sectional area of a newly in- 
troduced angle valve's plug is cancelled 
out by means of a drilled hole along 
the axis of the plug, intersecting ra- 
dially drilled holes near the top. Thus, 
the line pressure is transmitted through 
this passage and exerts a downward 
force on the plug equal to the upward 
force. As a result the valve may bc 
positioned accurately at pressure differ- 
entials as high as 3,600 psi with stand- 
ard superstructures actuated by stand- 
ard instrument air output. 

With the plug on its seat, the line 
fluid would normally tend to flow 
through the space between the plug 
and guide and continue through the 
drilled passage to the downstream side. 
This is prevented by interposing a seal 
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CORDS. 


KEEP YOUR APPLIANCES 3 
IN SERVICE 


MANUFACTURERS AND SERVICE MEN WHO SERVE BEST 


Sop Delden 


WIREMAKER FOR INDUSTRY 





Have You Taken 
4 Good Look 
lately at... 


ENGINECT 


CERAMICS ? 
ee er 


ORC» 1873 
RENTON j 


TYPE OF BODY 


COLOR 
e 


TRUE SPECIFIC GRAVITY 
BULK SPECIFIC GRAVITY 
WEIGHT PER CUBIC INCH 
WATER ABSORPTION 


PORE VOLUME 


INEAR COEFFICIENT OF 
THERMAL EXPANSION X 10e 


COEFFICIENT OF THERMAL CONDUCTIVI 
—————— 
——— 


SOFTENING TEMPERATURE 


TENSAE STRENGTM 
COMPRESSIVE STRENGTM 


— —À e STRENGTH 


NL aoeedara TO IMPACT =f 


TE VALUE * 
 ———— 


Very possibly you 
need the properties 
of FRENCHTOWN 
engineered ceramics to 
give you resistance to high 
temperatures and low thermal 
expansion; excellent mechani- 
calstrengthand wear resistance; 
superior dielectric strength at 
both high and low frequencies. 
Why not send for this chart 
showing electrical and me- 
chanical characteristics of 
FRENCHTOWN  high-per- 
formanceceramic bodies. Name 
your problem; we'll also send 
test samples. 


(7377/7772 200 


PORCELAIN COMPANY 


87 Muirhead Ave Trenton 9, N.J 


New Parts and Materials 


around the plug near the top of thc 
guide. Made of an inert, frictionless 
plastic, this seal requires no attention 
or maintenance and is completely re- 
sistant to corrosion or chemical attack 
The valves are manufactured in sizes 
from 1 to 8 in., with body ratings from 
150 to 1,500 Ib ASA standard at a 
temperature rating of 450 F. 


Ham mel- 
175 Post Road, Pr 


Dahl ¢ 
ide nce 5, R. I. 


Before Tightening After Tightening 


One-Piece Seal 
Ring and Washer 

A one-piece rubber 
with the "O" 
bonded to thc 
available 
nominal bolt diameters 
used to seal fluids, 


washer and 
"O"-ring combination, 
ring permanently 
washer is now 3 to $ in. 
They may be 
gases or air. They 
around bolts where they 
go through walls, bulkheads or skins. 

These seals are colored-coded accord- 
ing to use. 


are for use 


materials are 
impervious to atmospheric elements, 
salt water, 


The sealing 


oil and most or- 
solvents. The permanently 
construction 
inates slippage of the “O”’-ring dur- 
ing or after installation. When the 
bolt is tightened the original round 
contour of the "O"-ring becomes 


gasoline, 
ganic 


bonded, one-piece elim- 


square under compression 


Rubber Teck, Inc 19115 S. Hamilton St., 


Gardena, Calif. 


Variable Speed Drives 


Fluid power, constant displacement, 
axial piston motors and a complete line 
of concentric and right-angle, all-steel 
reducers are combined into a new line 


> . 
cóntinued 


of integral variable speed drives. Mo- 
tor sizes of 1, 3, 8, 12 and 20 hp are 
flanged and resilient coupling con- 
nected to single, double, triple and 
quadruple reducers, with ratio com- 
binations providing maximum output 
speeds from 1.7 rpm to 1170 rpm 
Normally continuous operation output 
torques ranging from 42 to 41,500 
lb-in. are based on a pressure of 1100 
psi. Starting and peak torques for in- 
termittent service can be up to 60 per- 
cent higher. 

Similar concentric variable speed 
drives with improved oil-tight shaft 
seals are available for vertical wall 
mounting and with roundface flanges 
for floor mounting. Units with single 
or double right-angle output shafts are 
available in ratios from 5:1 to 1500:1. 

When used in combination with 
variable delivery pumps (input units), 
these drive assemblies are said to pro- 
vide accurate speed regulation over 
the entire range, an infinite speed range 
(stepless), cushioned and controlled 
acceleration, quick reversal, constant 
torque over entire range, hydrodynamic 
braking, continuous service on revers- 
ing, starting, stopping and frequent 
speed change applications, safe opera- 
tion in hazardous locations and auto- 
matic protection against overload. 


Oilgear Co., 15786 W. Pierce St 


Milwaukee 4, Wis. 


Hard-Surfacing Applied 
With A Paint Brush 


A new kind of metal-cladding 
can be applied to any surface 


at room temperature is said to impart 


which 


to the chosen substrata a hardness and 


abrasion-resistance almost equal to 
It is said to be selt 
Metallic tungsten 


of near-colloidal particle size is sus 


metallic tungsten. 
lubricating as well 


pended in a new type of extremely 
hard liquid plastic. Incorporated in 
the mixture is a hardening form of 
molybdenum disulfide. 

This new hard-surfacing agent is 
now being tested in such applica 
tions as reducing the wear and extend 


ing the life of relay-latching members 
Product Engineering 
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Accurate Spring 
debunks a 


Mark Twain Parody 


“Service is like the weather, everybody talks 
za it, but no one does anything about it." 


with apologies to Samuel Clemens 


e This little parody, we are sure, was originated by some 
disgruntled buyer. Right here we wish to take issue 

with the statement . . . because ACCURATE SPRING 
MANUFACTURING CO. does do something about service. 


The springs shown below were ordered by a customer 
in large quantities. They must be held to close tolerances, so 
many must be delivered by a specified date and so many 
must be delivered weekly thereafter. Accurate engineers went 
to work on the problem: the day of delivery saw the 
required amount on the customers' receiving platform and 
there have been weekly deliveries since. 


The incident above is one of many where Accurate Spring 
has proved their service is just more than "talk." 
One of the basic principles of our business is service... 
the other is a quality product. 


There is only one way to prove to yourself this isn’t 
just more “talk.” That’s a chance for us to show you what 
we mean by Accurate service and Accurate quality 
springs. Write today . . . and let us prove it! 


ACCURATE SPRING MANUFACTURING COMPANY 
3815 West Lake Street * Chicago, Illinois 


CVV VARIAN VARA YA) 


er eee Soa SUUS SU SPRINGS * WIRE FORMS * STAMPING 


Ask for your copy of the Accurate Handbook of 
Technical Data on Springs. It's full of information 
on how to specify springs. 
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NORDBERG DIESELS 


In the basic line of 1, 2, and 
3-cylinder Nordberg “4FS” Diesel 
Engines, you have a choice of 
twelve “standard” power combi- 
nations—including electric gener- 
ating units—straight power units 
—and centrifugal pumping units. 
In each one of these units you will 
find the design, performance, and 
over-all dependability that has 
made the name Nordberg the sym- 
bol of highest quality in the field of 
internal combustion power. 

Of prime importance to design 
engineers, however, is the fact that 
the broad field of Nordberg ex- 
perience is always available for 
engineering these basic Diesel en- 
gines to meet specific power re- 
quirements. 

Let us help solve your power 
problem. Mail the coupon for fur- 
ther data. 


to meet your 


SIZES FROM 10 TO 45 H.P. 
OR 6 TO 30 K.W. 


For 3 basic types of service: 


ENGINES ONLY . . . 

Your choice of 1, 

2 and 3-cylinder 

units, with adapt- 

ers for driving 
your equipment direct. Sizes from 
10 to 45 hp. 


For MAIN or STANDBY 
ELECTRIC SERVICE... 
Your choice of 1, 
2 and 3-cylinder 
units, providing 
from 6 to 30 K.W. in Direct and 
Alternating Current—50 and 60 


For CLUTCH-POWER 
TAKE-OFF . . 


choice of 1, 2 and 


. Your 


3-cylinder units, 

from 10 to 45 hp, 
with Twin-Disc clutch power take- 
off. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


bio 


ijNORDBER 


BELLI 


NORDBERG MFG. CO., Milwaukee, Wisconsin 
Send literature covering your "'AFS'" 


Builders of America's Largest Line of Heavy Duty Diesels 


4-154-PE 


Diesel Engines. | om particularly 


interested in units for the following service: 


a 


Address... 


l 
j 
J 
I Your Nome... 
] 
J 
| 


NÉ. omen 
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lone State 
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New Parts and Materials. continued 


in electronic computers, for surface- 
hardening and preventing dimensional 
losses by stylus-wear on cast phenolic 
masters in duplicating machines, elim- 
inating grease lubrication and wear 
in bomb-fuses, in applications where a 
"case-hardening" effect is desired on 
brass, plastics and other softer ma- 
terials. The illustration two 
pieces of brass against each of which 
a steel rod was rotated at 1775 rpm 
under 75 lb pressure. The brass square 
on the left was worn down to a depth 
of 4^; in., while the square on the right, 
subjected to the same treatment but 
protected with a coating of this new 
material, 
coating. 


shows 


shows no wear, even on the 


Lockrey Co., Southampton, 


P. T. 


Sub-Miniature Rubber Parts 


Use of the injection molding proc- 
ess to produce sub-miniature "O"-rings 
and microscopic rubber parts 
with a wide variety of industrial appli- 
cations has made available parts as 
small 0.010 in. cross-section and 0.020 
in. ID. The miniature have 
found applications in the manufacture 
of watch cases, 


other 


parts 


butane gas lighters, 
electronic cables and water injection 
carburetor nozzles. Additional uses, 
according to the manufacturer, are in 
small 


valves and controls. 


switches and miniature air 


Minnesota Rubber 
3630 W ooddale Ave., 


and Gasket C 
Minneapolis 16, Minn. 


Hermetically Sealed 
Miniature Connector 


This new series of electronic circu 
lar connectors has a glass seal fused 
to the base of each contact and to the 
precision-machined steel body. Ac 
cording to the manufacturer, this im 
makes the 


adaptable to 


provement new connector 


especially missile-typc 
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New Parts and Materials continued 


a g SMOOTH 


cabling, radar equipment and other 
applications where pressurized or 
vacuum-type equipment is used. The 
connectors are available with one to 
nine contacts, depending upon appli- 
cation. Positive indexing, plus a band 
lock which can be engaged by touch, 
assures simple and accurate joining 
of plug and receptacle under all con- 
ditions. This positive-acting lock also | 
prevents uncoupling, even when sub- 
jected to severe vibration. The female 
section is equipped with hood and | 
cable clamp. Both plug and receptacle 
contacts are gold-plated over silver, | 
giving maximum conductivity, solder- 
ing ease, and resistance to corrosion. 
Current rating for all these connectors 


is 5 amp. Approximate weight of 
plug and connector is 0.57 oz. 


Viking Electric, 1061 Ingraham St 


777 APPLICATIONS 


(1/60th to 1/500th H. P.) 


INCLUDING 


Ventilating Fans Remote Tuners 
Servo Motor With Dictating Machines Bathroom Heaters 
Tachometer Generator Room Circulators Vending Machines 


A small, lightweight motor gener- Receding A ed Sig 
ator for use in servo controls has its Instruments Automatic 
generator housed in the same case 


Centrifugal Pumps Record Chongers 
with the motor. 

Weighing approximately 4 oz, the 
dual unit measure $j-in. dia, 2,5,-in. 
long. Both stators are completely em- 
bedded in an insulating compound of 
extreme dielectric strength and very 
high temperature stability. This ma- THE GENERAL INDUSTRIES co. 
terial has a low coefficient of expansion | 


and therefore great stability at high DEPARTMENT MM e ELYRIA, OHIO 
ambient temperature. Even at high 


Complete information, including specifications 
and dimensions will be mailed promptly 
upon request. 
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Need pounds 


Carried in stock ore supplies of the 300 
ond 400 stainless steels as well as carbon 
alloys Specials including electronic 
ond aeronautical type alloys, tool steels, 
ferritic, austenitic ond super stainless 
olloys of nickel- and cobalt-base. Avail 
able in shot, ingot, billet or cast bors. 


Exactly predictable metallurgical con- 
trol of finished casting is assured by 
MasterMet control of high-temp al- 
loys, tool, stainless, and carbon steels 


You specify the alloy — we'll tailor it to 
your needs, backed by a certified analysis! 
Name the quantity and the fast delivery 
will surprise you! Preparation can begin 
almost immediately after receipt of order. 
MasterMet “alloy tailoring” gives you 
all this: 


MATCHED ALLOYS TO YOUR MELTING PRO- 
GRAM — Close control assures a constantly 
uniform melt. The results you get from 
a sample cast are the same as the final 
production run. 

MASTERMET CERTIFIED ANALYS(S— Regularly 
furnished are notarized certificates insur- 
ing alloys that will cast to your exact 
production specifications. 

PRODUCTION MELTS OR SAMPLE JOBS — 
A combination of test furnaces and larger 
multiple production furnaces assure com- 
pletely flexible service at any time. 

FAST ACTION ON YOUR ORDERS — No long 
delays for a mill run. Alloys delivered in 
drums, clearly marked with all specifica- 
tions for fast selection and storage. 


Cannon 


5; Muskegon amam 


Alloy Bulletin for com- 
plete technical details. 


2877 Lincoln Street © Muskegon, 
METALLURGICAL 


244 


m nage 
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SPECIALISTS 


New Parts and Materials continued 


altitudes great dielectric strength is 
maintained between windings and 
housing. t 

The maximum moment of inertia 
is 2.9 g cm?. The motor is a two- 
phase unit with an input of 26 v per 
phase at 400 cycles; power input is 
3.75 w per phase; stall torque is 0.35 
oz in. and has a no-load speed of 
6500 rpm. The generator provides an 
output of 0.32 v per 100 rpm. Maxi 
mum null voltage at 0.023 v. Units 
for other frequencies and voltages are 
available. 


G-M Laboratories, Inc., Dept. M 
4300 N. Knox Ave., Chicago 41, Ill. 


Miniature Clutches 


Four models of miniature clutches 
for over-running, backstopping, and in- 
dexing are now available. According 
to the manufacturer, the clutches have 
been standardized to provide small 
size clutches with high torque capacity, 
low price, long life and minimum 
maintenance. Standard bore sizes are 


ES 441 
1, 3, and 3 in. 


Formsprag Co., 23601 Hoover Road, 


Van Dyke, Mich. 


Modular Mounting Units 


Modular mountings are said to per 
mit semi-automatic assembly of elec 
tronic equipment, using standard com 
ponents without requiring costly or 
complex assembly set-ups. The glass 
bonded mica insulation used in these 
units embodies mechanical and elec- 
trical properties characterized by low 
electrical loss factor, high dielectric 


strength dimensional, 


and complete 
heat and age stability. The accompany 
ing illustration shows a two-stage high- 
fidelity pre-amplifier. The base plate is 
complete with molded-in tube socket 
and the printed circuit is fired. The top 
plate is complete with printed cir 
cuit and access hole for tube and 


tube shield. Standard components are 
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New Parts and Materials continued 


mounted in the base and top assembly 
and then all connections are dip-sol 
dered. Units of this type are avail- 
able in a variety of sizes and can be 
molded or fabricated to individual 
requirements. The unit shown is 
2 x 24 x 24 in. Terminals permit 
plugging into a printed circuit plate 
used to integrate other modular mount- 
ing units into a complete assembly. 


Mycalex Corp. of America, Clifton, N. J. 


Sub-Miniature Relay 
For Limited Space 


Development of an ultra-small, sub- 
miniature d-c relay, designated as 
“Class 33,” to meet requirements for 
applications involving operation in 
limited space has been announced. 

The open-type model is only 144-in. 
long, }4-in. wide and 1-in. high. 
Hermetically sealed base dimensions 
are }4 x 144 in., height, 144 in., with 
14-pin solder terminal header and 6 
contact springs per stack, 12 springs 
total per relay. 

Despite the small size, accuracy and 
reliability are said to have been re- 
tained within the recoramended range 
of application. The new relay fea- 
tures the same well-proportioned mag- 
netic structure that has proved 
successful in other relays by the same 
maker. 

The unit is expected to be able to 
meet military specifications for shock 
and vibration and to withstand wide 
temperature variations. It is furnished 
for any voltage to 110 d-c. 


Magnecraft Electric Co. 
1442-P W'. Van Buren St., Chicago 7, Ill 


Explosion-Proof Motors 


Maximum ratings available in this 
manufacturer's line of horizontal, 
totally-enclosed and explosion-proof 
motors have just been increased to 


150 hp. The totally enclosed model is 
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Many a knotty power problem has been solved with Gast rotary Compressed 
Air Motors. Just one of these ten inherent advantages may make them ideal 


for your original equipment applications. 


T Much lower first cost. 
2 Explosion-proof safety. 


3 Variable speed over a wide 
range. 


Can't burn out from over-loads 
or stalling. 


5 Four vanes assure instant 
starting. 


10 


6 Amazing compactness for HP 


delivered. 


7 Light weight—down to % of 


equal electric motor. 


8 Smooth-running rotary-vane 


performance. 


Reversible models provide extra 


adaptability. 


Dependability for long service— 
little maintenance. 


Now standard equipment on such products as conveyors, hoists, agitators, textile 
machines, hose reels, liquid pump drives, etc., these versatile motors are avail- 
able in four sizes and many design variations for vertical or horizontal drives 


with base or flange mountings. 


INVESTIGATE NOW—Gast engineers will gladly cooperate in arranging for 


tests on your application. 


c 


MODEL 1AM Air 
Motor with silencer 
—to \% HP rec., to 
6,000 RPM. Only 
2VA" x 4!4", weighs 
only 112 lbs. 


MODEL 2AM Air 
Motor with muffler 
— to Y2 HP, to 
2,000 RPM. Only 
5%" high. 
Weighs ap- 
prox. 512 Ibs. 


Original Equipment Manufacturers for Over 25 Years 


TO 4H.P 


MODEL 8AM Air 
Motor with base, 
— to 4 HP, to 
1,500 RPM. Only 
6" high, less 
muffler, 8⁄4” 
long. Weighs 

25 Ibs. 


TO 30 LBS 


MODEL 4AM 
Air Motor with 
foot—to 1 HP, 
te 2,000 RPM. 
Only 5%” high 
less muffler. 
Weighs ap- 
prox. 8 Ibs. 


TO 28 INCHES 


GAST MANUFACTURING CORP., 139 Hinkley St., Benton Harbor, Mich. 
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DIAPHRAGM 
OPERATED 
CONTROL VALVE 


WITH 


Full Port 
Diameter 


4-Position 
Indexing 


@ Also applicable wherever desire- 
able to control line flow by use of 
independent pressure on the dia- 
phragm. Type D-53 is finding wide 
acceptance in substitution for ex- 
pensive Solenoid Valves. 


Full port means high capacity. All 
bronze housing. Renewable chrome 
plated valve seat and composition 
seat disc. Neoprene nylon dio- 
phragm. Also available with ad- 
justable maximum and/or minimum 
fiow limit stops. 


For additional information on 
Type D-53, and other new avto- 
matic valves in the Cash-Acme 
line, write our Engineering 
Department at the address below. 
To avoid delay, please include a 
brief outline of your pressure 
conditions and requirements. 


6627 E. Wabash Avenue 


The Complete Cash-Acme Line Includes Pressure Reducing and none 
Relief Valves, Back Pressure Valves, Vacuum Regulators and Vacuum Breakers, 


TYPE D-53 


This new pressure operated valve 
is offered in two basic types... 
either normally open and closed 
by diaphragm pressure or nor- 
mally closed, and opened by dia- 
phragm pressure. Typical use is 
on water cooled compressors. 


Type D-53 may be used to handle 
water, air, oil or any non-corro- 
sive fluids. Maximum body pres- 
sure 250 psig; diaphragm pressure 
300 psig. For maximum hookup 
flexibility, the diaphragm pres- 
sure connection on this new Cash 
Acme valve may be indexed to 
any of the following four positions: 


1. Over inlet 2. Over Outlet 
3. Right Side 4. Left Side 


& 


Decatur, Illinois 


Differential Pressure Regulators, Strainers, Diaphragm Control Valves. 


Valves, 
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designed for protection against dirt, 
moisture, oil and chemicals. The ex- 
plosion-proof motors are designed for 
service where inflammable gases, vola- 
tile liquids or combustible dusts may 
be present. This latter group of mo- 
tors are supplied with the UL label 
for Class I—Group D, and Class II 
Groups F and G. Both types of motors 
are double-enclosed with a built-in fan 
for full ventilation and greater heat 
dissipation. Windings are protected 
with asbestos to withstand high tem- 
peratures. Stator cover plate can be 
easily removed for inspection or 
cleaning. The rotor is made of cast 
aluminum, dynamically balanced. Bear- 
ings can be lubricated without disas- 
sembly. The full range of sizes in 
which these motors are now available 
is from 4 to 150 hp. They can also 
be supplied in combination with vari- 
able drives when variable speeds are 
desired, or with a geared multiplied 
torque. 


U. S. Electrical Motors Inc., Box 2058 
Terminal Annex, Los Angeles 54, Calif. 


Reducer Without 


Conventional Gears 

A reduction gear has been intro- 
duced that employs no conventional 
gears. In contrast to ordinary gearing. 
it works without any sliding contact 
and permits gear ratios as high as 71:1 
in one stage. A two-stage gear can thus 
provide a speed reduction of about 
5000:1. Even in these high ratios the 
new reduction unit is said tọ have an 
efficiency of over 90 percent. 

The new unit is very compact and 
features a concentric arrangement. It is 
particularly suitable for mounting di- 
rectly on motor shafts or for integral 
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arrangement with compact machinery. 
The gear ratio is positive. The high- 
speed shaft may run at several thou- 
sand revolutions per minute. 

These gears have been running for 
several years in continuous 24 hr serv- 
ice without requiring maintenance ex- 
cept occasional renewal of the lubri- 
cant. Due to the high efficiency and 
absence of sliding contact, it is possible 
to use grease lubrication, thus elimi- 
nating the need for oil pumps or oil 
coolers. 


Ore & Chemical Corp., 
80 Broad St., New York á, N. Y. 





Tubeless Tires for 
Materials Handling 
Equipment 


A new industrial tire for materials 
handling equipment prevents punctures 
and blow-outs by eliminating tubes. 
These tires are constructed of highest 
quality rubber and fabric pads, fas- 
tened together under extreme pressure 
with an internal steel core. This forms 
a highly resilient tire with caterpillar 
tread which is said to give superior 
traction, high load capacity, easy and 
accurate steering 

These new tires are available in all 
popular sizes, within the major cate- 
gories: regular, mine and lumber. 


Mitchell Industrial Tire Co., Inc., 
P. O. Box 468, Chattanooga, Tenn. 


Vibration-Sensitive Switch 


This instrument may be used for 
occasional vibration measurements or 
in a permanent installation as a pro- 
tective monitoring switch to actuate a 
warning or shut down a machine when 
the vibration exceeds the normal value 
by a preadjusted amount. Flat response 
from zero to above 200 cps permits 
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Every Application Engineered ' 
More Than 4,000 Engineers 


Field Engineers for On-the-Spot Service 
Depots Throughout U.S.A. and Canada 


Highest Factor of Safety 


No Inert Substances and No Graphite 
Made of 100% Virgin Materials 


More Than 25 Years’ Experience 


Developed World's First Heavy-Duty, 
Self-Lubricating Bearings 









Continuous Research and Development 




















Get better acquainted with OILITE Products. 











Let us mail you our Bulletin S-53. 


CHRYSLER 
CORPORATION 


AMPLEX DIVISION 


Detroit 31, Michigan 


OILITE PRODUCTS include: Bearings, Finished Machine Parts, 
Cored ond Solid Bars, Permanent Filters and Special Units 
of Non-Ferrous and Ferrous Metals and Alloys. 
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NEWARK... 


.. Offers more 
Ce 
wire cloth 


I, addition to supplying wire cloth in bulk, a fast- 
growing division of our company specializes in the 
fabrication or assembly of parts made from wire cloth. 
Many companies who formerly fabricated their own 
mesh parts now avail themselves of this service. After 
all, we know wire cloth—we've been making it for more 
than 75 years. We have the facilities, the skilled help, 
and the experience necessary to turn out these parts accurately and in small lots 
or in production quantities to meet your production schedules. 


Some of our recent jobs are illustrated above. Perhaps one or more of these 
comes close to something you're working on right now. Write us giving complete 
details and specifications. If desired our experienced engineers will work with 
yours in the design of the part so as to make the most effective and economical 
use of the wire cloth. We shall be happy to quote on your requirements. 


lire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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use of the device on almost all types 
of rotating or vibrating equipment in- 
cluding compressors, turbines, textile 
machines, machine tools and gasolinc 
or diesel engines. 

An internal single pole, double 
throw switch can be manually reset 
and may be used to control circuits of 
up to 5 amp with vibratory displacc 
ment increases of as low as 10 micro 
inches at 12,000 rpm. Range is 0 to 
2 G or O0 to 800 in. per sec with an 
accuracy of +0.05 G. A less sensitiv 
model may be used on machines sub 
ject to larger vibratory displacements 
or in aircraft to indicate when thx 
maximum “‘G”’ load has been exceeded 


Beta Corp., P. O. Box 8625, 
Richmond 26, Va 


Molded Valves of 
Polyvinyl Chloride 


Molded, globe-type, polyvinyl chlo 
ride valves with stems may be repacked 
even under full line pressure, accord 
ing to the manufacturer. No packing 
of any type ıs needed at the valve seat 
and the disc is easily replaceable. The 
l-in. valve has been repeatedly tested 
at 1500 psi and operates a working 
pressure of 150 pst at room tempera 
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ture. This product is corrosion-resist- 
ant and is expected to prove applicable 
in the chemical, petroleum, rayon, 
plating and allied industries in places 
where pressures are medium and tem- 
peratures do not exceed 160 F. The 
new valves are made to fit pipe sizes 
of 4, 1 and 14 in. while maintain- 
ing full flow characteristics 


Stokes Molded Products, Trenton 


Lightweight 
Sump Pump Motor 


A sump-pump motor, 25 percent 
lighter than previous models, has alu- 
minum end shields, cast aluminum 
rotor and welded steel shell for maxi- 
mum strength. Insulated windings plus 
slot and between-phase insulation. of 
polyester film provide extra protection 
against humidity and cellar dampness. 
The entire stator assembly is protected 
by a dip-coat of water- and heat-resist- 
ant varnish 

Meeting NEMA standards for sump 
pumps and cellar drainers, the new 
open drip-proof motor, type KH ( split 
phase), is equipped with drip-cover, 
built-in switch and bottom flange for 
direct mounting. Weight or float 
switches are optional 

Rated at 4 hp, the motor is avail- 
able in. 50 cycle-1425 rpm and 60 
cycle 1725 rpm models, and 115-230 
volts 


High-Precision Gear Boxes 
For Servo-Mechanisms 
And Computers 

Virtually friction-free and backlash- 
proof, these new gear boxes are avail 
ible in sj d ratios ranging from 


O to 1 up to 3125 to 1 Now in wide 


use on flight simulators, the gear 
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Brazing with the low-temperature sil- 
ver alloys EASY-FLO and SIL-FOS, 
supplemented by a fast beating 
method, and a set-up that promotes 
fast handling — that's the ABC of 
economical metal joining. An effec- 
tive example is the job pictured, 
courtesy of Zatko Metal Products Co. 
of Euclid, Ohio, large-scale manufac- 
turer of stamped one-piece pulleys. 


Oo One girl slips pulleys onto shafts 
and applies HANDY FLUX. The 
other puts a ring of EASY-FLO 45 
wire on top of each assembly. 


@ Assemblies with preplaced alloy 
rings, are put in fixtures which 
accurately position pulleys, and are 
brazed automatically by induction 
heating. 


© Heating time for 2 
assemblies is 25 seconds. 
Production per 8-hour 
shift is 1500. Assemblies 


are tested to 4000-Ib. pull. 


GET THE FULL EASY-FLO AND SIL-FOS STORY 


It's all in the profusely illustrated BULLETIN 20 
— including useful pointers about joint design 
and fast, low-cost production methods. Write for 
a copy today. 


Cee ed 


HANDY & HARMAN 


p General Offices: 82 Fulton $t., Mew York 38, M. Y. 
DISTRIBUTORS IN PRIMCIPAL CITIES 





COMPACT DESIGN 
SAVES UP TO 


CIRCULAR WEAC 


SQUARE HEADS WITH TIE RODS y 
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adjocent equipment without secrificing strength 


PERFORMANCE 
WITH EXTRA HIGH 
SAFETY FACTOR! 


CYLINDERS 


IL pressure to 750—-AIR to 200 P.S.I. 


Now the sensational new T-J Space- 
maker sets the pace in compact cylinder 
design and efficient performance! 

New "Self-Aligning" adjustable oil 
cushion means faster acceleration and 
better cushion than ever before... New 
T-J Super Cushion Flexible Seals for air 
insure positive cushion with automatic 
valve action for fast return stroke. 

More plus features include—heavy wall, 
precision honed, hard chrome plated, 
seamless steel body . . . leakproof cyl- 
inder head to body construction . . . 
heavy duty, high-tensile, hard chrome 
plated piston rod. Write for bulletin 
SM-454-2. The Tomkins-Johnson Co., 
Jackson, Mich. 


«2» T'OMKINS-JOHNSON 


RIVITORS 


AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


New Parts and Materials . continued 
boxes have less than 0.01 in.-oz of 
frictional torque at the input shaft 
Backlash at the slow shaft on gear 
boxes which operate at speeds of 500 
to 1 has been rated at less than 0.27 
deg. 

Gears are aluminum and are lubri 
cated for the life of the assembly. The 
resulting low inertia has been measured 
at 4.5 g cm? on a 500 to 1 gear box 
unit. 

Life tests on models with a ratio 
of 150 to 1 revealed that they would 
function without stop for 1800 hr 
at 3000 rpm under 90 in.-oz of load 
without any difficulty. Similar tests on 
other units with high ratios indicated 
that long life and trouble-free opera- 
tion can be expected from these assem 
blies. 


Link Aviation, Binghamton, 


Waveguide Flanges With 
Quick Disconnects 


Disconnection fixtures have been 
developed which permit fast, positive 
decoupling of waveguide flanges with- 
out the use of tools, even under ad- 
verse conditions. The new units are 
particularly adaptable to airborne in- 
stallations. It is stated that joints can 
conveniently be made while wearing 
gloves in cold, cramped quarters, 
where it would be impossible to de- 
couple conventional flanges. Easy re- 
moval of waveguide sections that 
might otherwise impair refueling, gun 
loading or radar system maintenance 
is thereby afforded. 

The fixtures are also useful in the 
field or laboratory, wherever speed 
or convenience is important. They can 
be readily operated even where only 
one side of the waveguide joint is a 
cessible, and there are no loose parts 
that might be lost when the coupling 
is disconnected. 

With the exception of four mount 
ing studs and bolts, the fixtures are 
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fabricated entirely from stainless steel. 
They mount directly on the choke 
flange, becoming an integral part of 
the waveguide assembly. Since the 
choke flange threads are thereby used 
only once, the wearing down of soft 
aluminum threads is practically elimi- 
nated. These new couplings have been 
designed to fit waveguide sizes from 
2.0 x 1.0 down to 0.360 x 0.220 OD. 
The fixtures are also designed to main- 
tain pressurized joints up to 30 psi 
at —55 C, and will remain rf and 
pressure tight even under severe vibra- 
tion. 


Airrtron, Inc., Dept. A, 
1103 West Elizabeth Ave., Linden, N. J. 


Splines hold nut 
in position -5 
/ 


ra 


p" 


, 
Angle of nut greoter 


* y i 
thon angle of c sink Locking surface 





Slotted and Splined 
Lock Nut 


A new lock nut is a single, solid 
piece of metal—a slotted cone shape 
on one end, a splined cylinder on 
other. Designed to be inserted in a 
counter-sunk hole, the nut is partially 
or completely seated in material and 
is held in position by force-fitted 
splines. After bolt is inserted locking 
action is effected by the pressure of 
the sector threads forced against the 
bolt by the interference of the counter- 
sinks. Available in all metals and in 
all standard thread specifications. 


Allmetal Screw Products Co., Inc., 
821 Stewart Ave., 
Garden City, Long Island, N. Y. 


Indexer With Up 
To 500 Positions 


A new speed indexer accurately in- 
dexes up to 500 positions, depending 
on the gear ratio and index plate or- 
dered. 

A self-contained shock control unit 
assures positive, fast indexing regard- 
less of work-piece weight. Since this 
shock unit can be adjusted to meet 
varying loads it is claimed that maxi- 
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THE PRESIDENT GETS THE FACTS 





Farval has saved $16,982 in man hours, 
even more in production time 


HEN 36 new metal-shaping 

presses were installed at an 
Indiana metalworking plant, man- 
agement faced these facts: (1) It would 
take a whole squad of men to lubri- 
cate by hand. (2) Presses would have 
to shut down while the oilers worked. 
(3) Experience showed that the 
human element in hand lubrication 
would probably cause bearing trouble 
and heavy expense! 

These facts led management to 
invest in Farval Centralized Lubri- 
cation. For a modest average cost of 
$295 for smaller presses to $1,164 
for larger, Farval was installed to 
protect 1294 bearings. 

In the four years these presses have 
operated at this plant, Farval has 
brought these benefits—benefits 
which Farval can bring to all ma- 
chinery users: In man hours alone, 
Farval saved $16,982—the amount 
of wages which would have been 


paid to hand oilers. Farval also saved 
uncounted thousands of dollars in 
production time and thousands more 
in lubricant cost. No wonder Farval 
is widely used throughout this plant 
—on cranes, presses and other vital 
machinery. 

FARVAL is the foolproof Dualine 
system of centralized lubrication that 
delivers a measured amount of clean 
lubricant at regular intervals to every 
bearing. Froma central station, lubri- 
cant is pumped under pressure to a 
measuring valve at each bearing, 
delivering the exact amount of lubri- 
cant required. 


FREE LUBRICATION SURVEY 


Let us send one of our lubrication 
engineers to inspect your plant equip- 
ment. Without obligation, he will pre- 
sent a written analysis of what Farval 
can do for you. Write also for Bulletin 
26 for the complete Farval story. 


» 
The Farval Corporation 
3279 EAST 80th STREET * CLEVELAND 4, OHIO 
Farval is an affiliate of The Cleveland Worm & Gear Co., Represented in Canada by Peacock Brothers, Limited 


USAF. oz» B-37s 


ARE 


Alodized 


WITH ALODINE® No. 1200 


for EXTRA PROTECTION 


View of a modern "Alodine" No. 1200 in- 
stallation at the Glenn L. Martin Company 
plant, Baltimore, Md. In these dip tanks 
aluminum components of the USAF B-57 
(top) are protectively treated with American 
Chemical Paint Company's “‘Alodine™ No. 
1200 


Å iodizing creates a durable bond 
for paint, and greatly enhances alumi- 
num'’s natural corrosion resistance, 


particularly in salt air. Alodizing 


meets the requirements of Military 
Specification MIL-C-5541, and was 
adopted by Martin after a long 
test period 


Pioneering Research and 
Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 


ACP AMBLER, PA. 


DETROIT, MICH. NILES, CALIF. WINDSOR, ONT. 
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mum speed can be used without injury 
to mechanism or work. Over-ride is 
said to be completely eliminated. The 
hardened and ground index lock pin 
operates independently of actuating 
fluid. 

Indexer gear box turns on the in- 
dexer spindle so the unit can be 
stalled in four different positions for 
convenient work location. Operation 
is either by air or hydraulics. The drive 
spindle has a flange for convenient 
mounting of work-holding fixtures. 

The new indexer is recommended 
for large quantity milling, drilling, 
tapping, welding and assembly opera- 
tions where a considerable number of 
positions is required. 


Erickson Tool Co., 23 and Hamilton, 
Cleveland 14, Ohio 


Hermetically Sealed 
Miniature Thermostat 


This miniature thermostat is con 
structed to control non-inductive loads 
up to 5 amp at 27.5 v d-c. Rapid re 
sponse and extreme stability are stated 
to be inherent in the design. Exposure 
to extreme temperatures between 

100 F and 300 F does not alter 
the original calibration 

Extensive tests in crystal oven con- 
trol indicate low temperature differ- 
ential and very high stability 

Units are shipped precalibrated to 
specified operating degree and sealed. 
Non-calibrated units are also available 
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for calibration by customer. Size: over- 
all 4 in., 14 in. wide, £ in. high. 

Terminal and mounting arrange- 
ments are flexible and can be furnished 
from stock to meet any particular re- 
quirements. One terminal is grounded 
to case. 


George Ulanet Co.. 
{16 Market St.. Newark 5, N. J. 


Completely Enclosed 
Rotary Switch 


This rotary snap switch is completely 
enclosed, for a variety of applications 
including fans, drink mixers, driers, 
ranges, washers and other appliances. 
The switch is listed by UL at 3 amp 
125 v, dc. It is available in a large 
number of circuit sequences, including 
tap and accumulative positions. It is 
1g in. dia and requires } in. depth 
behind the mounting panel. Milled 
shafts are available, in any desired 
length. The switch is mounted by 
means of a } in. threaded stem with a 
8-24 hex nut. The model can be sup 
plied with screw, solder or special ter 
minals, by its manufacturer 


Ark-Les Switch Corp 
t., Watertown 72, Ma 


Directly-Connected, 
Motor-Driven Pump 
A directly connected, motor-driven 


centrifugal pump is adaptable to vari 
ous air conditioning instal'ations, in- 
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From here to Eternity 


its mission depends on 
a STERLING RELAY! 


TYPE KS, one of several types of STERLING 
Relays used on torpedoes. 


/ 
4 
M 
Ln 


“FIRE ONE!” A torpedo leaps into the water. Now beyond human 
control, its own electro-mechanical “brain” takes over. And in that 
brain a small STERLING Relay plays a vital part! 

Each torpedo gets only one chance to find its mark! When the 
alternatives are kill or be killed, who can calculate in American lives 
and ships the price of failure? . . . or measure fully the confidence 
placed in that tiny STERLING Relay? Because they have proved so 
rugged and thoroughly reliable in operation, standard types of 
STERLING Relays are used by every American torpedo manufac- 
turer... and by many other leading manufacturers as well. You, too, 


D 


can depend on STERLING Relays for your most critical circuits. 


General Specifications, STERLING Type KS Relay: 


COlL—single wound up to 6500 ohms * SPRING ASSEMBLY —up to 6 
springs in each of 2 pile-ups; wide choice of contacts * OPERATE TIME 
—.003 sec. min. * RELEASE TIME—.010 sec. max. * MOUNTING—two 
* 5.40 tapped holes; also available with 2 or 4 mounting studs, tapped 
*4.40 (Mounting centers are ?s" by 7/16") * DIMENSIONS—1'5" x 1” 
x 1-7/16'" max. * WEIGHT—approx. 144 oz. 


May we send you the new STERLING RELAY CATALOG or 
make up a test relay for your particular requirements? Write 
STERLING ENGINEERING COMPANY, INC., 54 Mill St., Laconia, 
N. H. (Subsidiary of American Machine & Foundry Company, N. Y.) 


anore (AMY) Product 
ROT : 
RELAYS 


Laconia 





"Simplicated" Case Histories 


Selected from among some 200 
manufacturers who have taken the 
Titchener Test... 


Saves Manufacturer $4,015! 


Design of new portable stove sub- 
mitted to Titchener called for die- 
cast burner grate. Tool cost for die 
casting quoted at $3,000 — estimated 
unit cost, 30¢. Titchener designed 
simple wire grate. Tool cost, $235; 
unit cost, 25¢. Savings on first order 
for 25M — $4,015. 


Wire Design Reduces Weight 75% 


The sheet steel motor mount shown 
at left was replaced by the Titch- 
ener-designed welded wire-and-strip 
assembly at right. Result: Weight 
reduced 75%. Costs reduced. Avail- 
ability of material improved. Appear- 
once much improved. 


That’s the sole objective of the Titchener 
Test: To see whether a product—yours, 
for example—can be made simpler... 
lighter . . . cheaper. 


Here's How The TEST Works 


Say the design of your product includes 
a casting or forging, stamping, tubing or 
sheet steel part. You send prints or a 
sample of the part to Titchener. A group 
of wire-forming engineers studies it from 
all angles . . . function, design, cost. If 
they find that wire can do a better job 
they'll submit drawings or a sample of 
the revised piece for your consideration. 
They'll also quote Titchener's low price 
for mass-producing the part. If they 
honestly feel wire can’t improve your 
product, they'll tell you that, too. 


The Titchener Test costs you nothing 
. imposes no obligation. It’s un- 
biased and confidential. Merely send 
print or a sample describe your 


wants in a covering letter. 


Send for FREE Handbook! 


“Use of Wire Construction 
in Product Design” 


An illustrated 20- 
page technical hand- 
book sent free to man- 
agement, production, 
purchasing and engi- 
neering men. Write 
for your copy. 


E. H. TITCHENER & CO. 


67 Clinton St. 


Binghamton, N. Y. 


Manufacturers of Wire Parts for Over 65 Years 
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cluding evaporative condensers, me- 
dium size cooling towers, fountains 
and swimming pools, requiring up to 
40 gpm at a 30 È head. 

The unit has bronze fittings and will 
handle water and other liquids without 
danger of rust or corrosion, even where 
used intermittently and during seasonal 
idle periods. The unit is furnished 
with either 3, 4 or ł hp motor. 

No additional mounting bracket is 
required as this pump can be installed 
either vertically or horizontally by 
using standard, integral NEMA motor 
base. 


Ruthman Machinery Co., Cincinnati 2, Ohio 


Resistors For 
Continuous Heat 
Up To 100C 


A new line of resistors designed to 
withstand continuous heat up to 100 
C are completely encased in ceramic 
with axial lead mounting for easy con- 
necting. Resistance and tolerance 
markings can be stamped on the cera- 
mic for added convenience. Surpassing 
all military specifications, the new 
precision wire-wound resistors are 
available on request with glass, sili- 
cone or “Teflon” covered wire. 

Eastern Precision Resistor Corp., 

130-11-90th Ave., Richmond Hill, N. Y. 


Miniature Relay 


A new, miniature, dc-actuated, her- 
metically sealed relay with ruggedized, 
balanced armature construction is being 
made that withstands 10G vibration up 
to 500 cps during operation. Needle- 
point pivot bearings afford friction- 
free movement and extremely long 
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life. Dimensions are 0.765 x 1.656 in. 
above chassis and weight is 144 ounce. 

High permeability and a low resid- 
ual nickel-iron magnetic structure gives 
high sensitivity and contact pressure 
that the manufacturer states has been 
previously unobtainable in a sensitive 
relay of this size. 

Contact arrangement is 1 Form C 3 
(SPDT) ; contacts are ¿s in. dia pure | * 
silver, rated at 2 amp 28 v dc or 
115 v, 60 cycles ac non-inductive load. 

Coil ranges are from 100 to 16,000 
ohms; actuation, current or voltage; E 3 
operating power, 25 milliwatts to 1.5 
watt. 





Potter & Brumfield, Princeton, Ind. 


LUDOG 






Specify Iridite . . . for corrosion protection during 
storage or use . . . for a firm and lasting base for 
paint . . . for extra quality and eye-appeal . . . for 
low cost color coding of finished parts. 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 








ON COPPER... Iridite brightens copper, keeps it tar- 
nish-free; also lets you drastically cut the cost of 
copper-chrome plating by reducing the need for 
buffing. 


E ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk. 





Counter With 
Instantaneous Reset 































An expansion of a line of mechani- 
cal reset counters, these new electric 
reset counters are available in four or 
five-digit models. Standard models 
have a counting speed of up to 10 im- 
pulses per second. Special models are 
available with speeds up to 25 im- 
pulses per second. Resetting to zero 
is accomplished in only 0.4 sec, and 
if necessary the reset voltage may be 
different from the impulse voltage. 

The counters are suitable for flush 
mounting, and measure only 13 x 23 x 
ig in. They are available with or with- 
out housings. 









ED ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elabor- 
ate cleaning or long immersions. 































AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operators. 
Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, 
cannot flake, chip or peel. 






Landis & Gyr, 45 W. 45 St. 
New York 36, N. Y. 


WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under "Plating Supplies" in your classified telephone book. 


Pressed Steel Housing 
Provides Low-Cost 
Ball Bearing Pillow Block 


p Low-cost ball-bearing pillow blocks 
with pressed steel housings have been 
designed for applications where speeds 
are relatively low and loads are light. 
Combining strength and light weight, 
the sturdy pressed steel housings are 

expected to permit a cost reduction 
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CATALOG 101—(Model L 
Series) Mechanically-sealed 
pumps in capacities from '4 to 6 
g.p.m.andpressuresto600p.s.i. 





CATALOG 102—(Model C 
Series) General purpose pumps 
in capacities from 2 to 200 g.p.m 
and pressures to 100 p.s.i. 


- TUTHILL 





CATALOG 105—(ModelR 
Series) Automatic reversing 
pumps in capacities from ?4 to 
200 g.p.m. and pressures to 100 
p.s.i. 


These New TUTHILL Catalogs 


Give You Complete Data on 
Pumps for LUBRICATION, HYDRAULIC, 
COOLANT, TRANSFER and BURNING 


OILS SERVICE. 





CATALOG 103—(Model CK 
Series) High pressure pumps in 
capacities from 5 to 200 g.p.m. 
and pressures to 400 p.s.i 


TUTH | LL s PPED PUMPS 


FOR BUILT-IN APPLICATIONS 





CATALOG 106—(Types S and 
SA) Stripped pumps for built-in 
applications. Capacities from 4 
to 200 g.p.m. and pressures to 


100 p.s.i. 





CATALOG 104—(Model M 
Series) Coolant pumps with 
automatic internal by-pass. Ca- 
pacities from 2 to 50 g.p.m. and 
pressures to 15 p.s.i. 





CATALOG 107—(Type SU) 
Multiple V-belt pumping units in 
capacities from 2 to 50 g.p.m, 
and pressures to 300 p.s.i. 


'Tuthill pumps are of the rotary, internal-gear, positive displace- 


ment type. 


Any one or more of these Tuthill catalogs are available on request. 


They include individual pump guides to help you 
select the Tuthill pump best-suited to your require- 
ments. Please ask for catalogs by number. 











TUTHILL PUMP COMPANY 


Dependable Rotary Pumps since 1927 


939 East 95th Street, Chicago 19, Illinois 





Canadian Affiliate—Ingersoll Machine & Tool Co., Ltd, 
Ingersoll, Ontario, Canada 



































which should make them economical 
units for light-duty applications 

A precision, deep-groove, single 
row ball bearing, self-aligning in all 
directions, smooth operation 
and long life. Free-rolling action and 
full load capacity are maintained even 
with minor shaft deflection or normal 
misalignment. A long inner ring dis- 
tributes the load evenly over a large 
shaft area. 

The new ball-bearing pillow blocks, 
“Series JPS-200,"" are available for 
shafts from % to 14 in. dia. They arc 
easily installed by slipping the inner 
ring onto a shaft and locking it into 
position. Slotted bolt holes permit 
easy lateral adjustment. 

A synthetic rubber lip-type seal, 
integral with the bearing, provides 
maximum sealing efficiency to retain 
the lubricant and to exclude dirt—even 
in extremely dusty and dirty locations. 
No further lubrication is necessary; 
the bearings are lubricated for life 


assures 


Link-Belt € 307 N. 


Mic / tean Avé 
Chicago 1, Ill 





Dual Bank Counter 
For Plus and Minus 
Indication 


This high-speed dual bank counter 
was developed for use in a navigating 
instrument. Its function is to indicate 
knots to right or left of course. Th 
feature of having the two reading rows 
"in line" eliminates any possibility of 
error in reading on the "right" or 
"left" side of the indicator. 

The shutter operates to close off 
either bank when it is in the minus 
side of its reading. The unit wheels 
of each counter row have 50 incre 
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Mclouth 


STAINLESS 


Steel 


High quality stainless sheet 
and strip steel . . . for the product 
you make today and tke 


product you plan for tomorrow. 


McLouty Stree. Corporation 
DETROIT, MICHIGAN 


Manufacturers of Stainless and Carbon Steel 








INDIANA GEAR 


EU LAL 


GEAR SHAPING 
GEAR GRINDING 
GEAR CUTTING 


GEAR HOBBING 
DRILL PRESS (RADIAL & POWER FED) 


HORIZONTAL BORING 


BROACHING 
INTERNAL GRINDING 
EXTERNAL GRINDING 


LATHE WORK (TURRET & ENGINE) 
HEAT TREATING 
METALLURGY 
ROTOBLAST 


GUN DRILLING 
MILLING 
TAPPING 


NITAL ETCH 
AF APPROVED INSPECTION 
ZYGLO 
MAGNAFLUX 
X-RAY EXAMINING 


PARKO LUBRIZE 
DICHROMATE 
DULITE 
COPPERPLATE 
CADMIUM PLATE 
VAPORBLAST 


SPRAY PAINTING & BAKING 
ASSEMBLY 
DESIGN ENGINEERING 






































Our complete facilities brochure available on request 


xs, Inc 
a WOR 
a GES 


D INDIAN - 


TO | 
INDIANA GEAR f | 


INDIANA GEAR WORKS, INC., INDIANAPOLIS 7, IND. 





. Products Appearing in the Advertising Pages? 


WANT COPIES OF THE LATEST CATALOGS 
AND BULLETINS ON... 


. . Metals, Rubber, Plastics, Finishes? 





READER.. 
wR 








. . Mechanisms, Instruments, Electrical Devices? 
. . Hydraulic or Pneumatic Components, Motors, Controls? 
. » Other Types of Equipment and Engineering Materials? 


Every month Product Engineering 
lists scores of new catalogs and 
bulletins available from manv- 
facturers. Some of these cover 
features of specific equipment. 
Others contain detailed techni- 
cal information on selection and 
application of broad classes of 
products. All are available to 
you for the asking. 


USE THIS CARD 


* For copies of any manufactur- 
ers’ bulletins described in this 
issue, circle postcard number. 


* For additional information on 
advertised products, fill in num- 
bers of the pages on which prod- 
ucts appear in spaces provided 
on postcards. If more than one 
product appears in the adver- 
tisement or if more than one ad- 
vertisement appears on a page, 
indicate by name or initial the 
item in which you are interested. 
Write in name if pages are un- 
numbered. 
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Please send complete information about the products advertised on the following pages: 
(M more thon one product is advertised on a page, indicate one in which you ore interested. 
If no page number is indicated, write in nome of advertiser.) 
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Reader Service Manager 
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330 West 42nd Street 
New York 36, N. Y. 
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READER ............... 


new produc! catalogs and bulletins 


EN ouo 1 


advertised in this issue 










Getting all the information about all 
of the significant new developments in 
the design field every month is a tough 
. . . and time consuming . . . job. To 
save you time, the editors of Product 
Engineering screen scores of new cat- 
alogs and bulletins each month, select 
onfy the ones they know will be of 
interest to you, and summarize each 
for your convenience. The companies 
issuing these catalogs welcome your 
request for copies. 
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BUSINESS REPLY CARD 


First Closs Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 


To save you time in making such 
requests, simply use one of the at- 
tached post cards. 


Reader Service Manager 
Product Engineering 
330 West 42nd Street 
New York 36,N. Y. 


For catalogs and bulletins, simply 
circle on the post card the numbers 
which correspond to those that ac- 
company our editors' listings and 
descriptions. Our Reader Service De- 
partment will do the rest. 
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Please send complete information about the products advertised on the following pages: 
(If more thon one product is advertised on a page, indicate one in which you are interested. 
If no page number is indicated, write in name of advertiser.) 


Also use this same card when you 
want additional information on any 
products advertised in this issue. 


‘Just write, in the spaces provided, 
the numbers of the pages on which 
the products in which you are inter- 
ested are advertised. 


PLEASE USE ONE CARD ONLY... 
so that this service may also be avail- 
able to other men in your company 
who may read this same copy of 
Product Engineering. 


- 
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receive prompt and careful attention, 
please write or print legibly your 
name, company affiliation, and ad- 
dress. This service is valuable to you 
only if you use it. We welcome your 
comments and suggestions at any time. 
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Kaydon four-point contact ball bearings 
56.500 x 66.000 x 2.5625 


Four-point contact ball bearings... 


Featherweights for heavy-duty 
applications — built by Kaydon 


To keep a classified product’s overall design within 

practical limits, a major manufacturer required Details of large dia., thin-section bearing shown above — 
special bearings. Specifications included: extreme- — seo» (| 

ly thin section in relation to 66" O.D. . . . light 

weight . . . with integral gear teeth and strength to 

withstand constant, hard usage. Furthermore, the 

bearings would have to be mass-produced. 


Knowing that KAYDON concentrates in design and 
production of special thin-section and/or high-pre- 
cision bearings, the manufacturer got in touch with 
KAYDON sales engineers. In a short time the heavy- 
duty feather-weights, shown here, were developed 
to solve the problem. 

Similarly, for special bearings you, too, can save 
time, money and trouble by contacting KAYDON of 
Muskegon. 


Just Out! Get your copy of the new KAYDON 
Reali-Slim thin bearing catalog No. 54. 
KAYDON Types of Standard and Special Bearings: 
Spherical Roller * Taper Roller * Ball Radial * Ball Thrust 
- * Roller Radial * Roller Thrust * Bi-Angular Bearings 
TH E ENGINEERING 


CORP., 
MUSKEGONeMICHIGAN 


PRECISION BALL AND ROLLER BEARING 
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the NEW miniature — 


... ALL-METL 
jm) — 


UNITS SHOWN ACTUAL SIZE 


BARRY 

















































These new isolators are 
the latest addition to the famous 


Barry ALL-METL line. 
They are specifically designed to help you meet miniaturization demands 
under toughest environmental conditions. 
Temperature range — from —60°C to +175°C 
Weight — only 1% ounce per unit isolator 
Height — only 11/, ” free, 25/32” bottomed 
Load ratings — 0.1 to 3.0 lbs. per unit isolator 
Performance — meet all relevant requirements of 
JAN-C-172A/MIL-C-172B 
Ruggedized — to meet shock tests under specifications AN-E-19, 
MIL-E-5272, MIL-T-5422B, and MIL-C-172B. 
Mounting styles — available in plate and cup types, as 
illustrated, for 2-hole or 4-hole mounting. 


For complete information, ask for your free copy of the new Barry 
Product Bulletin 542, containing full installation and performance data. 
And for greatest benefits with these new isolators, let our Field Engi- 
neering Service help in the early stages of your equipment design. 






730 PLEASANT STREET 
WATERTOWN 72, MASS. 







SALES REPRESENTATIVES 


British Licensee: Cementation (Muffelite), Ltd., London, England 


IN ALL PRINCIPAL CITIES 








| 


| Open, Dry-Type 
















New Parts and Materials... 


. continued 


ments which provide for extreme 
accuracy. 

The wheels and pinions are 
equipped with oil-less bushings so as 
to provide for speeds up to 1400 rpm 
and a low torque of 0.8 in. oz. Ma- 
terials are magnesium and aluminum 
in all components except gears, pinions 
and lock washers, which are hardened 
steel. Shafting is stainless steel. Over- 


| all dimensions of the unit are 34-in. 


long j-in. wide by 1.140-in. high. 


Durant Mfg. Co., 1938 N. Buffum St., 
Milwaukee 1, Wis. 


Power Transformers 
A new line of power transformers 
with ratings from 4 up to 100 kva are 


| of the open-dry-type design and are 


available in single-phase and three- 
phase ratings. These transformers are 
designed for industrial applications 
such as power supply units and utility 
service. They are designed and built 
in accordance with AIEE, NEMA and 
ASA specifications. 

Perkin Engineering Corp., 
345 Kansas St., El Segundo, Calif. 








Manually Operated 
Three-Way Pilot Valves 


A new series of manually operated 
pilot valves for the operation of single- 
acting or spring-return cylinders and 
for operating large master valves, has 
been introduced. 

These valves came in five models, 
operated by lever, roller cam, stud and 
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New Parts and Materials continued 


1 and 2-in. palm buttons. All models 
are available normally closed or nor- 
mally open. 

These valves are small, compact and 

f aluminum construction. They are 
used at standard pressures for con- 
trolling flow of compressed air and are 
also available for low-pressure hy- 
draulic operation. 


Automatic Valve Co., 
7415 Grand River, Farmington, Mich. 


Combination 
Switch and Starter 


This selector switch and fph manual 
starter for air conditioning and heating 
equipment comes in a single, compact, 
diecast enclosure. 

Installation costs are reduced because 
there is only a single device to be 
mounted and wired. The selector 
switch permits remote control from a 
thermostat, or local control from the 
starter. The manual starter provides 
motor overload protection. 

Two manual starters, without the 
selector switch, are also available in 
the same enclosure. Maximum ratings 
are 1 hp at 115 or 230 v single-phase 
ac, or 115 or 230 volts dc. 


Square D Co., 4041 N. Richards St., 


Milwaukee 12, Wis. 


Hermetically-Sealed 
Miniature Relay 


A new hermetically-sealed,  tele- 
phone-type relay has been announced 
which is 1$ in. wide, 147; in. long and 
2 in. high. The relay is classified as a 
midget type and its weight is only 6 oz. 

Ample reserve power in the coil 
permits the relay to withstand high 
shock and vibration, making it ap- 
plicable to aircraft and other trans- 
portation equipment. The relay meets 
the requirements of MIL-R-5757 or 
MIL-R-6106. 

Standard contacts are palladium; 
silver contacts are available when speci- 
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BALANCED PLUG VALVE 











IN YOUR FLUID SYSTEMS 


When you combine 
"Diaphragm" 


with 
"Bellofram." 
This amazingly simple but new idea in 
Fluid Barriers performs both bellows 
and diaphragm functions — easier, 
better and simpler. A standard Bello- 
fram can be applied to your product. 


“Bellows” 
you get 


WHAT THEY ARE 


Bellofram seals are long-stroke, deep 
convolution, constant-area diaphragms 
with extreme flexing life and exception- 
ally low spring gradient. They are 
relatively unaffected by foreign matter, 
and since they need no lubrication, they 
are clean. They eliminate leakage. 
Friction-free, rolling action gives excep- 
tional cycle life. High dielectric strength 
and remarkable resistance to chemical 
action are important features. Area 
accuracy is affected only by surround- 










PRESSURE SWITCH 






PRESSURE VOLUME 
TRANSFORMER 


SINGLE SEATED BALANCE VALVE 


ing components to which they auto- 
matically adapt themselves. 


APPLICATIONS UNLIMITED 


Bellofram seals may be used in almost 
any piston-cylinder application, for 
either precision measurement or fric- 
tionless power. Infrequent re placement 
is the only maintenance. Effective area 
can be controlled to within less than 
0.1% over the working stroke. Efficient 
operation can be obtained at pressures 
varying from inches of water to 500 
PSIG max. over a wide temperature 
range. Plan to incorporate Bellofram 
seals into both your old and new de- 
signs. A sketch of your device will help 
us help you. Strict confidence observed. 
Write today. 


© Bellofram Corporation 
* Trademark 


VABellofran 


C O(O N 
f 


SS eee Peers 
144 MOODY ST.. 


WALTHAM, MASS. 









NP TDI THOMAS ome 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 


DISTINCTIVE ADVANTAGES 
EXPLANATION 


Requires No Attention 
Visual Inspection 
While Operating 


No Wearing Parts 
Freedom from Shut-downs 


No Loose Parts 
All Parts Solidly Bolted 


NO MAINTENANCE 


NO LUBRICATION 


NO BACKLASH 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


CAN NOT 
“CREATE” THRUST 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Original Balance is Maintained 


Thomos Couplings oro 
mode for a wide range 
of speeds, horsepower, 
shoft sizes ond can be 
assembled or disassem- 
bled without disturbing 
2. the connected machines, 
except in rare instances. 


^ 
Write for new Engineering Catalog No. 51A 
THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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The standard contact model is 
rated at 2 amp, 
28 v, dc, non-inductive. With 
silver contacts which are larger in size, 
the current rating is increased to 5 
amp. The maximum switching combi- 


nation is four poles, double throw. | 
Either solder lug or plug-in terminals | 


are furnished. Coils are available with 
resistance from 12 to 3600 ohms and 
for voltages from 6 to 115 v. Maxi- 
mum power consumption is 4 w. 


Williams Mfg. Co., 
4242 Fillmore St., Chicago 24, Ill. 


Manual Shut-Off Valves 


Positive, leak-proof shut-off is the | 


manufacturer's claim for this new se- 
ries of valves. The O-Ring is with- 


| drawn completely and automatically | 


from the fluid stream as soon as the 
valve begins to open. Throttling is 
then accomplished by means of a coni- 


cal metal plug, which varies the orifice | 


area. 


In principle, the valve is two valves: 


the shut-off section employing an 
O-Ring is drawn back into the throt- 
tling section when the valve is opened, 
both actions being accomplished in a 
single motion. No reversal or abrupt 
change in direction of flow takes place 
within the valve, thus assuring low 
pressure drop even when pressure and 
flow rate is high. Rated at 0 to 3,000 
psi, the valves can be used in either 
hydraulic or pneumatic service. 


Circle Seal Precision Valves, 
2181 E. Foothill Blvd., Pasadena, 8, Calif. 


Controls Level of 
Conductive Liquids 


A new level control will control the 


level of any conductive liquid. It 
consists of an electron tube amplifier 
and relay combination which operates 


from minute currents in the probe 


continued | 


115 v 60-cycle ac or | 
the | 








Durakool 
| the 


STANDARD 


of Quality, 
Durability and Life 


Years of trouble-free per. 
formance on the most diffi- 
cult of assignments have won 
top recognition for Durakool 
Mercury Tilt Switches. High 
temperatures, fast cycling 
and 24 hour schedules taken 
7 sizes, | to 65 


Send for 


in stride. 


amperes. Bulletin 


WITHSTANDS 
HIGH 
TEMPERATURES 
x 


Ue CON EM E ee 
See telephone directory for local 
distributor or write 


DURAKOOL, INC., Elkhart, Indiana 


Durakool 


ALL-STEEL MERCURY SWITCHES 
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circuit. Except for annual replacement 
of a long-life electron tube, it is de- 
scribed as being maintenance-free, as 
there are no floats or stuffing boxes to 
wear or fail in operation. 

Contact with the liquid is made 
only by corrosion-resistant stainless 
steel probe rods. Accuracy is independ- 
ent of temperature and pressure. A 
single control, through flexible termi- 
nal panel connections, provides for op- 
eration as either a pump-up or pump- 
down control, or a high or low-level 
safeguard with fail-safe action for all 
five types of operation. The control 
is universal for either 115 or 230 v, 
50 to 60 cycle supply. 


Photoswitch Inc., 77 Broadway, 
Cambridge 43, Mass. 


Pocket Comparators Directly 
Measures Small Dimensions 


A new 1}-in.-dia pocket comparator 
with 6 magnifying lens measures an- 
gles, small diameters and radii, and 
microscopic lengths through a glass- 
inscribed reticle. Measurements of tool 
wear, chamfer angles, small part toler- 
ances are made quickly on the "In- 
deco" without re-focusing. 


International Development Co., 
1 S. Reed St., East Riverton, N. J. 


Totally Enciosed Constant 
Speed Electric Motors 


Totally enclosed, fan-cooled, con- 
stant normal speed motors, in frame 
182 and 184, incorporate the 
new NEMA approved standards. More 
than 50 percent of the inactive space 


sizes 


in previous designs has been elim- 
inated, creating a smaller, more com- 
pact motor. 

Larger bearings per horsepower rat- 
ing are used, which are double shielded 
and pre-lubricated with extra grease 
reservoirs. A more rigid winding is 
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MAKE "STANDARD" YOUR | r, 


SOURCE FOR— 


nder PUNISHMENT 


e WELDED MECHANICAL TUBING 
e WELDED STAINLESS TUBING 
@ BONER AND HEAT EXCHANGER @ 


TUBING 


e EXCLUSIVE "RIGIDIZED" 


PATTERNS 


STEEL TUBING SIZES: 


STAINLESS SIZES: 


y” 


A * 


o. 
Oo.D. 


STANDARD CYLINDER TUBING 


"Mirror Finished" to pre- 
cision tolerances, it's used in 
automobile shock absorbers, 
power steering, hydraulic 
pumps... without further 
sizing or finishing. 


Here’s a busy part of an automobile 
shock absorber that’s built for 
brutal punishment. It’s Standard’s 
modern “mirror-finish” Cylinder 
Tube. So that it won’t weaken or 
leak under punishment, every inch 
of this tubular “toughje” must 
measure up to exacting specifica- 
tions—in cylinder finish . . . in LD. 
tolerances as close as .001" . .. 
in extreme uniformity of wall thick- 
ness and concentricity ... in internal 
pressure resistance, to shocks up to 
9000 P.S.l. The elimination of 
broaching or further processing of 
any kind effect significant savings 
for our customers in product 
assembly. 


As you see here, the engineering 
involved behind the application of 
tubing to your product is more tban 
skin deep at Standard. Our engineers 
wil: gladly show you why in helping 
you with your tubular application— 
whether it involves a simple structural 
or mechanical member... 

or a precision application. 


Send for 8-page folder on 
all Standard products or see 
Sweet's Design Catalog. 


THE STANDARD TUBE CO. 


ELI] 


Detroit zs Michigan 
E 
Welded Tubing d Fabricated Parts 


ANDAR 


D. TO 35%” 
TO 4%” 


O. D. —.028 TO 
0.D.—.020 TO 


.260 


WALL. 
-154 WALL. 
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ASTA 


carrer sensdine 


close-differential 


motor 
m 
current 


\ à 
measurement 


\\ 


\ 
This Relay offers ‘wide 


possibilities for automatic control problems. Why not — 
" 


it for use with your process or equipment? 


> 2°, SENSITIVITY 


^ CONTINUOUS DROP-OUT ADJUSTMENT 
—with factory-set pickup. (Also designed 
with a continuous pickup adjustment.) 


> SUPPLIED IN ANY POLE COMBINATION 
—to 2 normally open, 2 normally closed. 


) OPEN OR ENCLOSED 


> ELECTRICAL RATINGS Contacts rated 
5 amps Continuous Current, 600 Volts 
Maximum; Coils to 60 Amp. Capacity— 
higher when supplied with current 
transformers. 


è VOLTAGE-TYPE AVAILABLE 
—comparable construction and operating 
characteristics. 


b SPECIAL MODIFICATIONS —high 
Shock designs, variable pickup, frequency 
response, delayed action, etc. 


i 


Assume you have a batch a 
mixing process where the viscosity 
increases progressively as the na nears 
completion. The current drawn by the 
driving motor will increase with the viscosity. 
An ASCO Close-Differential Relay could, be 
used to automatically open the motor control 
circuit at the exact batch viscosity desiréd. 
This would be accomplished by mere 
calibrating relay operation to the current 
corre-ponding to desired viscosity. 


In general, this ASCO Relay can provide a 

triggering impulse or trip in systems designed 
to control innumerable operations where electric 
motors are the power source or where current 
variations occur. Such systems include devices 
for the control of polymerization, measurement 
of viscosity, regulation of flow, etc. 


wher you can predict a current variable . . . consider an 
ASCO Close-Differential Relay for your automatic control. 


FOR COMPLETE INFORMATION—Send for our Publication 69R1 


pn ASCO CLOSE-DIFFERENTIAL RELAYS. 
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provided and the inactive copper and 
copper losses decreased, giving more 
copper per horsepower and higher mo- 
tor efficiency. 

Diagonal cover type boxes that may 
be rotated 360° to be fixed in any de- 
sired position and have a tapped hole 
for conduit. The 182 and 184 frame 
sizes now available are the beginning 
of a complete changeover in this manu- 
facturer’s line to incorporate new 
NEMA standards. 


Sterling Electric Motors, Inc., 
5401 Telegraph Rd., Los Ange les 22, Calif. 


| Heavy Duty FHP Motor 


A new 54 in. dia shaded-pole mo- 


| tor, designed for heavier duty at in- 


creased efficiency and low input cur- 
rent, has been announced. 

The new "Type KSP-39" motor is 
available in ratings of 4, 4, $, and 
4 hp, for use in room air conditioners, 
furnace fans, unit heaters and coolers, 
window fans, and general fan and 
blower applications. It is an addition 
to its manufacturer’s line of smaller 
shaded-pole motors, with ratings of 
1.5 to 4 hp. Optional features in- 
clude internal baffling, single and 
double-shaft models, and resilient- 
base, cushion-ring, or shaft-end mount- 
ing. 

To manufacture the new motor, a 
several-million dollar expansion and 
tooling program has been initiated by 
the maker. 


Specialty Component Motor Dept., 
Gené ral Ele ctric Co., Sche nectady 7. N. Y. 


Square and Rectangular 
Oil-Filled Capacitors 


For use under conditions of mois- 
ture and humidity, a complete series 
| of square and rectangular type capaci- 
tors has been made available in a wide 
variety of case sizes. They range in 
working voltage from 600 to 6000 v, 
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New Parts and Materials. . continued 
de and operate efficiently at tempera- 
tures from —40 to 70 C. Units filled 
with a new special dielectric will oper- 
ate from —70 to 90 C. Wax impreg- 
nation is also available. Capacitors are 
hermetically sealed in lead-coated steel 
cases. They can be supplied with por- 
celain standoff terminals or riveted 
solder lug terminals for voltages be- 
low 2500 v, dc. Standard capacity 
tolerance is plus or minus 10 percent. 
Test voltage is twice that rated from 
terminal to terminal and twice that 
rated plus 1000 v from each terminal 
to case. 


Industrial Condenser Corp., Dept. PEN, 
3243 N. California Ave., Chicago 18, Ill. 


Small Bellows Valves 


A series of small bellows valves has 
been specifically designed for highly 
corrosive applications, high vacuum 
work and mass spectrometry. 

Tests show this assembly is capable 
of withstanding more than 100,000 
cycles, at low pressure, in non-corrosive 
service. The valve body is constructed 
of 316 stainless steel, with Teflon seat 
and gasket. Both seat and bellows 
assembly are replaceable. 

These valves provide a low leakage 
rate across the seat and into the valve. 
Another advantage is a back-seating 
feature, especially useful in corrosive 
fluid application, in event of a bellows 
rupture. 

Pipe sizes available are À to 4 in., 
with } and 4 in. tube ends. 


Hoke, Inc., 
197 S. Dean St., Englewood, N. J. 


Miniature Dc Solenoid 


These small solenoids may be used 
for the operation of keyboards, light 
springs, control board signal flags, 
door latches and similar applications 


They measure 3-in. dia approximately 














Three Mueller Brass Co. forgings play an im- 
portant part in the fine operating perform- 
ance of this modern waste disposal unit made 
by the Eureka-Williams Co., Division of the 
Henney Motor Co., Inc. This unit does a 
speedy and thoroughly effective job of pul- 
verizing garbage and has made life easier 
for American housewives. The impeller dis- 
poser that chops up the waste food in the 
disposal unit, the disposer cover and the sink 
mounting flange are all forged by the 
Mueller Brass Co. This is another outstanding 
instance where Mueller Brass Co. forgings 
have improved product performance and cut 
costs. High quality forgings can be produced 
from standard and special brass, bronze and 
aluminum alloys. And in addition, the Mueller 
Brass Co. offers complete service ranging 
from product design to finished part... 
Write today for complete information and 
new 32 page forgings handbook. 





MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 


MUELLER BRASS CO. forgings“ 
contribute to the efficiency of 
this modern waste disposal unit 


*MUELLER BRASS CO. facilities include: 
designing, die-making, forging, tooling, 
machining, polishing, plating and assembly 

















































1. Sink mounting flange, forged, 
machined, nickel and chrome 
plated by Mueller Brass Co. 


2. Machined and finished dis- 
poser cover forging. 

























3. Cutting side of impeller dis- 
poser forged from 600 series 
bearing bronze. 


4, Reverse side of impeller dis- 
poser. 


















eS asset fo your product... 


FEDERAL bie casriNGCo. ^. 


2228 N. ELSTON AVE. ‘CHICAGO,14, ILL 
PHONE ARmitage 6-4803 


Send for Nicholson 


FLOAT BULLETIN 753 


Complete Data on Welded Floats; Diagrams, 
Tables, Formulae for Calculating Buoyancies 


The booklet is a standard reference for steel. Sizes, 2” to 14” diam., press. to 
specifiers of welded floats. Nicholson 4250 Ibs.; standard or special connec- 
furnishes any type for external or inter- tions. Quick delivery on many sizes and 
nal pressures; in stainless steel, Monel, shapes. Nicholson floats are standard 
chromium, cadmium or copper- plated with hundreds of manufacturers. 


TRAPS -VALVES: FLOATS 
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14-in. length. Either may be wound 
for a wide range of d-c voltages. Their 
weights are 0.122 and 0.141 Ib re- 
spectively. 

The nylon bobbin is used as a bear- 
ing surface, effecting self-lubrication 
as well as insulation. Armatures are 
made of high grade soft iron. Leads 
are on the side for convenience and 
mounting. 

An example of pull characteristics 
is the 24 v, 13 amp type which is 
operated on intermittent duty, 5 sec 
max on time with a 20 C ambient to 
pull 25 oz at 3 in. stroke. 


Cannon Electric Co., 418 W. Ave. 33, 
Los Angeles 31, Calif. 


High-Speed, Sensitive 
Polar Relay 


A new polar relay features excep- 
tional sensitivity for high-speed pulse 
repeating and dependable performance 
where low current is transmitted over 
long lines. 

No critical adjustments are neces- 
sary. Spacing of contacts takes only a 
simple set-screw adjustment and the 
unit has performed billions of opera- 
tions without readjustment. 

The relay meets the speed and sensi- 
tivity requirements for tele-typewriters 
and is recommended for line current 
direction indication or as a differential 
relay in the “Wheatstone bridge” type 
of control. 

Compact in size, it measures only 
) 


245 x 21 x 5j, in. The snap-on cover 


is easily removed for visual inspection. 


Automatic Electric Sales Corp., 
1033 West Van Buren, Chicago 7, Ill. 


More Air With 
Same Size Blower 

New blower wheels for heating, 
cooling and ventilating equipment are 


being produced in 51 and 54 in. dia. 
These are two additional sizes, which 
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New Parts and Materials continued 


have been found necessary because of 
the need to obtain additional air within 
the physical size limitations of exist- 
ing equipment. The new 5j in. model 
is available in widths of 14, 25, 244, 


2%, 34 and 34 in. The 5§ in. is being | 


manufactured in widths of 1s, 27w, | 


24, 238, 34, 34, 3533 and 41 in. 

In addition to the new blower 
wheels, this manufacturer produces 
units in diameters of 41, 43, 51, 655, 
74, 733, 83, 913 and 11 in. 


Torrington Mfg. Co., Torrington, Conn. | 


Electric Motors With 
1/750 To 1/2000 Hp Rating 


A new type of electric motor is 
being offered in either two or four- 
pole synchronous or induction types 
with ratings of 1/2,000, 1/1,500, 
1/1,000, or 1/750 hp, with power 
dissipated within safe temperature rise. 
The motors are totally enclosed, using 
precision-machined die-cast alloys for 
end bells and gear train cases. 

Any of the series can be supplied 
with or without an internal gear train. 
Standard models are designed for op- 
eration on 115 v, 60 cycle current. 
They may also be obtained with spe- 
cial voltages and frequencies. 

Similar motors have proved success- 
ful in watch rate recorders and other 
precision equipment for many years. 


They are now being made available to | 


the electrical industry. 


The George W. Borg Corp., | 


120 So. Main St., Janesville, Wis. 


Centrifugal Pump With 
30 gpm Capacity 


A new small centrifugal pump made 


of stainless steel has been developed | 


for handling a wide variety of corro- 
sive chemicals or for non-contaminat- 
ing service in food, biological and 
similar applications. 

Maximum capacity is 30 gpm. It 
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Where SHOCK and VIBRATION 
are a Problem... 


AVIATION 


and 


ELECTRONIC 


2QA Relay 


4BQA Relay 


4QA Relay 


ENCLOSED 


@ Proved. performance of Phil-trol 27 Relays 
in many vitally important applications has built 
great demand for this sturdy, sensitive and 
highly efficient relay. For instance, they are used 
for: propeller pitch control . . . cabin pressure 
and temperature control . . . guided missiles... 
computefS . . . communication equipment... 
and many other electronic devices. 


Phil-trol 27 Relays have unusual features like 
two-coil construction, which allows greater 
operating force for a given power input, and also 
completely eliminates magnetizing force losses 
at the armature hinge. The rigid frame and 
balanced armature design provides stability 
under conditions of high acceleration, severe 
vibration or shock. 


For complete details on all of the many Phil-trol Relays 
available, write for the new Catalog shown below. 


C 


Hermetically 
Sealed Relay 
4BQA Power Relay 


PHILLIPS CONTROL CORP., Dpt. PE, Joliet, II. 


Please send me a free copy of the new Phil-trol Relay and 
Actuator Catalog. Also, please arrange to have a Phil-trol 
Sales Engineer call on me. 


Nome 





Company 





Street 
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EARLITIC | 
lids ín 
-ÉASTINGS 


as engineers beçóme aware 


mme 


of its many agģantages 
J 


DESIGN ADAPTABILITY: Because of its good fluidity, it 
catf be cast in thin sections and in compligated shapes. 


E 


S 
















HIGHER STRENGTH: Ultimate strengthis range between 


60,000 and 90,000 psi; yield strength Hetween 40,000 and 
70,000 psi. 


EASILY MACHINED: Machjfhability index (B1112 
Steel=100) ranges between £0 and 90. 


WEAR RESISTANCE,“Withstands excessive wear 
under heavy loads,at high speeds. 


LOCALIZED“HARDENING: Sections of the casting 


can be*ffame hardened or induction hardened before 
after machining. 


BEARING PROPERTIES: Good non-seizing properties 
in metal-to-metal contact. 


FINE FINISH: Can be given a very smooth finish 
where desired. 


You will find many applications for Pearliti 
Malleable cartings — particularly as a replacemefit 
for forgings, stampings and weldments — where 
reduced weight, less machining time, fewer aésembly 
overations and better appearance are“important 
production and sales considerations” 


A-9256 





MALLEABLE AND STEEL ^ 
COMPANY 


CASTINGS 7": 


The Nation's largest independent producer of malleable and pearlitic malleable 


266 
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will pump against a head up to 24 Ib 
and has a maximum suction lift of 
20 in. vacuum. 

Rear suction and discharge permits 
complete access without disconnecting 
pump from line. Fluid being pumped 
is fully visible through “Pyrex” front 
cover plate. Access to internal parts 
is accomplished by the removal of 
two wing nuts. 

Continuous suction on stuffing box 
reduces the possibility of absolute mini- 
mum of material being pumped enter- 
ing the mechanical seal. Impeller is 
screwed directly onto motor shaft, pro- 
viding perfect alignment and sustained 
concentricity of the seal. This pump is 
reported to be unusually quiet in op- 
eration. 


Eco Engineering Co., 
12 New York Ave., Newark 1, N. J. 


Self-Cleaning, 
Low-Resistance Switch 


A self-cleaning switch designed for 
use in test equipment is a twelve-posi- 
tion, continuous rotation, detent action 
type with phosphor-bronze wiper con- 
tacts. Internal resistance of the unit 
is asserted to be extremely low and 
should permit its use in the most pre- 
cise equipment 

Industrial Instruments, Inc., 

89 Commerce Road, Cedar Grove, N. J. 


Rotary 
Selector Switches 


New subminiature rotary selector 
switches and a new two-circuit double- 
break basic switch are now available. 
The rotary switches permit switching 
as many as eight different circuits with 
one assembly. They are available with 
from two to eight switching units and 
from two to eight detent positions, 
with a 45-deg angle between detents. 
Virtually any switching sequence is 
possible. 

The rotary selector switches are 
panel-sealed. Their small size makes 
them particularly well suited for use 
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New Parts and Materials continued 


on electronic equipment control boards 
where space is at a premium. The 
eight-switch assembly requires only a 
144-in. dia. mounting surface and its 
over-all length is less than 4 in. 

Use of ultra small, single-pole, 
double-throw switching units makes 
possible a compact switch assembly 
with an almost infinite number of wir- 
ing combinations. In the eight-switch 
assembly, four switches can be wired 
normally open and seven normally 
closed. 

The switches are available with 
drilled, solder type terminals, or wrap- 
around, turret terminals. They are 
rated for an inductive load of 3 amp 
at 30 v d-c and 10 amp at 125 or 
250 v a-c. 

The new double-break switches are 
designed to control two isolated cir- 
cuits. By use of a snap-action spring, 
almost simultaneous make and break 
of both contacts is accomplished, in 
both the normally closed and normally 
open circuits. 

Because of their small size 4 x 4 x 
13 in.), double-break switches are 
especially useful on reversing circuit 
applications where space is at a pre- 
mium. Two screw terminals (one nor- 
mally open and one normally closed) 
extend from either end of the phenolic 
case. The terminals are plated for 
soldering for applications in which the 
switch is used without the screws. Two 
0.101-in. dia. holes on a 0.520-in. 
center are provided for mounting the 
switch in a fixed position. 

Two circuit, double-break switches 
will switch 10 amp at 125 or 250 v 
a-c, and 10 amp at 30 v d-c, inductive 


Minneapolis-Honeywell Regulator C 
Minneapolis, Minn 


Miniaturized Servo 
Amplifier Requires 
No D-C Supply 


A new miniaturized servo amplifier 
which eliminates the need for an ex- 
ternal d-c source, is of the plug-in, 
hermetically-sealed type. It is designed 
to control its companion 400-cycle, 
two-phase servo motor requiring 2 w 
electrical input to the control phase 

The circuit design incorporated in 
the "SA118H" is said to offer high 
efficiency with unusually low input 
power. Gain is about 7000. The am- 
plifier operates directly from the out- 
put of a tapped transformer. Weight 
is only 15 oz and the unit is only 
slightly larger than a pack of cigarettes. 

The power supply designed for op- 
erating one of the new amplifiers and 
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applications 


unlimited! 


RCA NEW COLOR TELEVISION CAM 


gives Camloc fasteners another 


chance to prove their versatility 


A 


"ym 


CamLo 


FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD.. LOS ANGELES, CAL. 


ETa 
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"Metal fal 
E a. 


The FRYGUIDE on 
Sunbeam’s new appliance has 
to stay clear, legible and in 
place under extremes of heat, 
moisture, and abrasion of 
daily cooking and washing. 
Metal-Cal meets 
requirements for Sunbeam, 
as it does for hundreds of 
America’s finest products. 


* Metal-Cal is .003-inch 
aluminum foil, applied with 
a pressure-sensitive adhesive 
that bonds to any smooth 
cohesive surface. The design 
is created in brilliant dyes, 
absorbed and sealed into an 
anodized surface. Metal-Cal 
gives you bright, lasting metal 
for your nameplates, labels, 
or other marking needs. No 
costly drilling, screws, rivets 
when you use Metal-Cals. 
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made by the same company is of the 
same miniaturized style. To further 
reduce the installation area required, 
the bases of these two components 
nest together. Amplifier requires no 
bulky parts such as output or driver 
transformers, chokes or large filter 
capacitors. 


Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, Long Island, N. Y. 


High Temperature 
Germanium Diodes 


These diodes were especially devel- 
oped for equipment operating at a 
high ambient temperature and conse- 
quently they are asserted to have supe- 
rior forward and reverse characteris- 
tics. They may be identified by the 
special red dot marking on the glass 
housing. Each unit is sealed so that 
exposure to 95 percent relative hu- 
midity for 500 hr at temperatures from 
9 to 85 C will not appreciably change 
back resistance or cause hysteresis. 

The “Red Dot Type G44” has a 
minimum of 100,000 ohms resistance 
at 30 v and 100 C. These diodes 
are designed for either clip-in or 
solder-in application, measuring ,}, in. 
in diameter and 3 in. in length with 
x in. clip pins. All are supplied with 
No. 24 tinned copper, pigtailed leads. 


International Rectifier Corp., 


1521 E. Grand Ave., El Segundo, Calif. 


Close-Coupled 
Centrifugal Pump 

A new close-coupled centrifugal 
pump is expected to see extensive serv- 
ice in air-conditioning cooling towers, 
in food and beverage plants and in 
industrial plants. 

These pumps are of 14 in. discharge, 
in 2, 3 and 5 hp sizes. They have ca- 
pacities up to 150 gpm and heads up 
to 140 ft 


Carver Pump ( Muscative, lowa 


Dry Film Coatings 
With Epoxy Base 


Two products offer the advantages 
of the new epoxy resins as a base for 
dry, lubricating coatings. Films prop- 
erly formed with these dispersions one 
containing colloidal graphite, the other 
molybdenum disulfide—are reported 


show excellent adhesion and wear- 


resistance. They are unaffected by oils | 


Give Your Product 


A HEAD START 
Tia EL 


ELECTRICAL 
CONTACT 
ASSEMBLIES 


Making complete electrical contact 
assemblies is a Gibson specialty that 
often means customers’ money saved. 
We have the correct materials and equip- 
ment to do the job. Although we can 
furnish Gibson contacts of any type for 
assembly in your own plant, many of 
our customers find it economical to 
have us do the entire assembly job. 

Engineering skill and production 
experience come into play. This is im- 
portant because the attachment of 
contacts to supports is vital to total 
performance of your product. 

Special Gibson copper alloys with 
high conductivity and strength are avail- 
able for making contact supports—to 
which contacts may be welded, brazed or 
riveted. 

Gibson contact assemblies can be 
made with the most economical and 
satifactory combination of contact form 
and assembly method to suit your prod- 
uct. Gibson-designed, Gibson-manufac- 
tured contacts and assemblies will give 
outstanding performance in your elec- 
trical circuit breakers, contactors, 
instruments, relays, rheostats, signaling 
equipment, switches, tap changers, ther- 
mostats, domestic appliances, and other 
electrical and electronic products. 


For engineering data on Gibson con- 
tacts and assemblies, write for free 
Cat. C-520. If's yours at no obligation. 


Contacts Engineered to Your 
Requirements 


ELECTRICAL CONTACTS 


/ 
, 
Manuuals hed by 


ALEAGA MLELE 
8358 Frankstown Ave., Pittsburgh 21, Pa. 
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Tracing design on glass cloth 
from metal loft at A. O. Smith 
Corp., Rochester Works. 


Valuable originals protected 
against wear and tear 


Atthe A.O.Smith Corp.'s Rochester (N.Y.) Works, large 
drawings are made exactly to scale on glass cloth. Since 
these drawings often cost several hundred dollars each, 
A. O. Smith naturally does not wish to expose them to 
possible damage 
during print-mak- 
ing and to the wear 
and tear of exces- 
sive handling. In- 
stead, they use in- 
termediates made 
on Kodagraph 
Autopositive Paper. 


Costing but a few 
cents a square foot, Autopositive produces positive pho- 
tographic prints directly from the original drawings — 


without a negative step or darkroom handling. It can be 
exposed in standard print-making equipment and proc- 
essed in standard photographic solutions. (A. O. Smith 
uses a vacuum-frame printer, which accommodates 
drawings up to 8 x 4 feet in size. ) 

No worries with Autopositive intermediates — they 
turn out sharp, legible shop prints time after time. Their 
dense photographic black lines do not smudge or smear. 
And they can be run at uniform, practical speeds in the 
company's direct-process machine. 

In addition, A. O. Smith keeps an "Autopositive File" 
showing the history of changes in all their drawings. 
Before each revision, an Autopositive intermediate is 
made. Later on, direct-process prints showing the com- 
plete story of each design can be made from the inter- 
mediates as needed. 


 Kodagraph Autopositive Paper 


coc 


"a 
| i 
x 
EN 
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Shows all the ways 
you can save with 


Kodagraph 


EASTMAN KODAK COMPANY 


Name 


Company 


Autopositive Paper. D ———— State 
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Street 


“THE BIG NEW PLUS” in engineering drawing reproduction 
MAIL COUPON FOR FREE BOOKLET 


Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction.” 
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Navy needed a portal crane that big to swing heavy 
sections on to vessels under construction, the Derrick 
& Hoist Corporation of Long Island City designed and 
built a diesel-electric giant with the right reach and 
a capacity of 50 long tons. Carrying this big load 
are all-welded components fabricated by Acme 
Welding. 

ACME weldments were chosen in place of castings to 
assure greater strength, rigidity, and complete 
absence of flaws... to eliminate pattern cost... to 
provide greater design flexibility. If these advantages 
of welded fabrication are important to your product 
—especially when combined with exact adherence to 
your specifications—why not investigate Acme weld- 


ments today. 











Send us your blueprints for 

a prompt quotation and ask 

for our informative booklet 

The FACTS about WELD 

MENTS ond CASTINGS 
Ask for Bulletin B-2 


DIVISION of THE UNITED TOOL & DIE CO. 
1064 New Britain Ave. « West Hartford 10, Conn. 


Notional Representative TRANSMISSION EQUIPMENT CO, Inc 
441 LEXINGTON AVE., NEW YORK 17, N. Y 


270 


NAVY CRANE 
RIDES HIGH 
on ACME 


220 feet below the hook is quite a reach. When the 


=. 


— 
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and solvents, and can be used wher- 
ever temperatures do not go above 
500 F. All types of surfaces, whether 
or not pretreated by chemical or me- 
chanical means, can be coated. When 
applied in accordance with manufac- 
turer's recommendations, corrosion- 
resistance, as well as lubrication, can 
be obtained from these films. 

P uses for these products will 
include dry lubricating films for high- 
temperature screw threads, precision 
gears, bearings, shafts. In certain ap- 
plications where electrical conductivity 
is desired, along with good heat sta- 
bility, the dispersion of graphite in 
epoxy resin should provide the neces- 
sary properties. 


Acheson Colloids Co., Port Huron, Mich. 


Heavy Duty Motor 
For Instruments 


A new speed reducer motor, said to 
be designed for continuous duty indus- 
trial applications requiring sturdy con- 
struction and exceptional reliability, 
has been announced. All gearing is of 
the helical type, accurately hobbed to 
AGMA Commercial Class 3 tolerances. 
The helical gearing provides increased 
load carrying capacity, reduces noise 
through smoother tooth action and 
produces more uniform pitch line ve- 
locity, as compared to spur gears. 

Speeds of the K-2RM motor range 
from 280 to 0.7 rpm with torque rat- 
ings from 2.7 to 120 in.-oz. The unit 
has high starting torque of not less 
than 150 percent of full-load torque 
at room temperature. There are no 
internal switches, brushes or perma- 
nent magnets. Windings are distrib- 
uted for highest efficiency—both syn- 
chronous and non-synchronous are 
available. Motor has three leads and is 
reversible. Dimensions are 23 by 23 by 
length of 231, 243, 324 in. 

Bodine Electric Co., 
2254 W. Obio St., Chicago 12, Il. 


Coolant Pump 
Handles 17 Gpm 


In spite of its compact design, this 
new coolant pump is reported to de- 
liver 17 gpm under a 12 ft head with 
water. It is designed to handle liquids, 
even containing abrasives, through a 
wide range of viscosity, with ample 
reserve horsepower to prevent over- 
loading the motor. 

No pipe is necessary below the unit's 
self-mounting flange. Discharge pipe 
is above the mounting flange, resulting 
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a New 


DOOR 
ACTUATOR 


for Transport Aircraft 


EEMCO's new linear actuator, Model D-607 is a 
compact combination actuator and power package 
weighing only 442 pounds. Having a stroke of 6% 
inches at .3 inches per second under a normal 
operating load of 450 pounds, it is another ex- 
ample of the ingenuity and precision of EEMCO’s 
design and production team. Overall size of the 
activating section of Model D-607 is only 2%” x 
4%” x 8%”. Other specifications are shown below. 
This same design can be altered for adaptation to 
other uses with a minimum of production time 
thus assuring early delivery. 


SPECIFICATIONS * TYPE D-607 


Weight: 4.5 pounds Stroke: 6.25 inches 
Operating load: 450 Ibs. 
Ultimate static load: 7150 Ibs. tension 
Speed of stroke under 450 Ib. load: .3 inches per sec. 
Size of power section: 24%” x 44" x 8X;". 
Other features: Magnetic clutch and brake for quick 
stopping; adjustable travel limit switches; non-jamming 
end stops; radio noise filter; explosion proof. 












Electrical Engineering 
and Manufacturing Corp. 


NOTE 
COMPACTNESS 
OF COMPLETE 


UNIT 4612 West Jefferson Boulevard 


Los Angeles 16, California 


technical bulletin 


TYPE 0-607 
WITH COVER 
REMOVED 


Designers 


and producers 
of motors, 
linear and rotary 
actuators 
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Whatever type of 

machine screw you need, 
Blake & Johnson has it... 
or can make it for you. 
Slotted or Phillips 

heads — in brass and 

steel, plain or plated. 
Special designs, sizes, 

and finishes to order. 

Blake & Johnson is 

the dependable source for 
Twin-Fast® wood screws, 
stove bolts, tapping screws, 
special headed products, 
machine screw nuts, rivets, 
chaplets, wire forms, 
automatic screw machine 
products ...in steel, brass, 
or other alloy metals. 


Write for new catalog > 


BLAKE £ JOHNSON 


M 


SINCE 1849 


WATERVILLE 48, CONNECTICUT 


New Parts and Materials continued 
in a saving of installation time, pipes 
and fittings. The pump is mounted in 
the machine tool sump or in the top 
mounting in tanks or containers. The 
new unit comes in two standard im- 
mersion lengths—63 and 83 in. 
There is no metal-to-metal contact 
between moving parts and the shaft 
and moving parts are enclosed and 
protected by the pump casing. 
Graymills Corp., 3705 N. Lincoln Ave., 
Chicago 13, Il. 


Selenium Rectifiers for 
Load Currents Under 
50 Milliamperes 


A series of miniature selenium rec- 
tifiers for electronic equipment such 
as television boosters and UHF con- 
verters requiring a load current of 50 
milliamperes or less is now in quan- 
tity production. They are equally 
useful for experimental devices and 
electronic equipment having relatively 
low current drain. 

The new series consists of a number 
of selenium cells assembled within a 
cylindrical aluminum housing, ranging 
in size from 0.375-in. dia and 0.625-in. 
length to 0.750-in. dia and 0.625-in. 
length. CR series rectifiers have a d-c 
output current of 10 to 50 milliampere. 
Type CR28 of this series is rated for 
a maximum of 130 v input and will 
deliver approximately 170 volts dc 
at 20 milliampere with a capacitive 
filter. 

International Rectifier Corp., 
El Segundo, Calif. 


Stock Cylinders 


This manufacturer, which formerly 
supplied mainly custom air and hy- 
draulic cylinders, is now making a 
line of "stock" cylinders, with solid 
steel heads, caps and mountings, hard 
chrome-plated piston rods, dirt wiper 
seals, lead-proof piston and rod seals 
that never require adjustment. 

Both cushioned and non-cushioned 
styles are included. Non-cushioned 
models are: 2, 24, 4 and 6-in. bore 
air cylinders and 14, 24 and 4-in. bore 
hydraulic cylinders. All of these are 
available in 2, 4, 6, 8 and 11-in. 
strokes. Cushioned both ends: 2 and 
34-in. bore hydraulic cylinders and 2, 
34, 5 and 8-in. bore air cylinders. All 
available with 3, 5, 7, 9 and 12-in. 
strokes. Miller Motor Co., 2040 N. 
Hawthorne Ave. Melrose Park, Ill. 
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Lumber stud printer 


If you have a “special-machinery” problem, 
why not call on Western Gear for the right 
answer. We can manufacture to your design 
or undertake the complete assignment. Call us 
now — whether your idea is still in “the talking 
, stage" or ready to proceed. We'll save you time 
and money. 
Illustrations show a variety of machines manufactured by 
Western Gear. For further information, please write 


Western Gear Works, Executive Offices, P.O. Box 182, 
Lynwood, California. 


PLANTS AT LYNWOOD, PASADENA, BELMONT 
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pecial Machinery did you say? 
that’s aWESTERN GEAR Cpocialty / 


SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON 


T 


Unusual 
available at 
Western Gear Works, 
for de- 
sign engineers in the 
following fields: 


-04d IUD 


opportuni- 


ties 
Los Angeles, 


gas 
'9utq.an3 


Plywood patching machine 


pulsion equipment, aircraft equipment, fine pitch gearing 
Write personnel man- 


and printing industry equipment. 
ager P. O. Box 183, Lynwood, Calif. 


GEARMAKERS, ENGINEERS AND MANUFACTURERS “SINCE 1888” 


WESTERN GEAR 2 


PACIFIC-WESTERN PRODUCTS | SORES SNAM Kenr» 
PACIFIC GEAR & TOOL WORKS - SOUTH WESTERN GEAR WORKS 





REPRESENTATIVES IN PRINCIPAL CITIES 
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FILTER REQUIREMENTS in the 
AUTOMATION PROGRAM 


For Hydraulic and Other Low Pres- 
sure Liquid Circulating Systems 


Before the change over to Automation becomes a reality, every 
consideration will be given to the operating efficiency of all 
equipment that will enter into this program. l : 
Every piece of equipment will be called upon for its maximum 
productive effort for the longest period of time. Careful con- 
sideration will also be given to the selection of accessories and 
components of equipment to achieve these results to the greatest 
possible degree. The rapid growth and ever increasing applica- 
tions of hydraulie principles to production equipment strongly 
indicates that the greatest actuating force in the Automation 
program will be hydraulic. Since the heart of any hydraulic 
system is the pump, the selection of a filter for its protection 
will demand top consideration. 7 

To filter out the damaging particles that cause approximately 
75% of all hydraulic troubles, calls for the installation of a 
filter that meets certain established standards, such as 





SUMP TYPE 
(Cutaway) 


BALANC E—rThe balance between active filtering area 


and sufficient storage capacity for filtered out particies is a 
“must”. This balance provides an even flow of liquid at a 
constant, steady rate of speed produced by the pump and 
brings about the desired effect of a gentle evenly distributed 
accumulation of filtered out particles against the entire fil- 
tering surface with a minimum restriction of flow. Thus, 
longer periods of productive operation are attained at abso- 
lute minimum of filter maintenance “down time”. If this 
important balance is lacking due to efforts to cram too much 
filtering mesh for the sake of total, rather than active area, 
filter soon becomes clogged causing pressure build-up, tur- 
bulent flow and requires frequent maintenance or replace- 
ment. 


CONSTRUCTION —bDesigned so that when filter 


requires service or cleaning, it can be done by any workman 
as easily and quickly as possible without the necessity of 
carrying spare parts in stock or the purchase of an entire 
unit for replacement. 





LINE TYPE 
(Cutaway) 


Over 475 Original Equipment Manufacturers Install 
MARVEL SYNCLINAL FILTERS 
as Standard Equipment 


Over 475 Manufacturers of hydraulically actuated and other machines 

utilizing low pressure liquid circulating systems, install MARVEL Synclinal 

Filters as standard equipment, because—MARVELS are designed +o give 

this all-important balance between minimum active filtering area and 

sufficient storage space for filtered out particles— 

MARVELS are constructed so they can easily be disassembled, cleaned 
and reassembled by any workman in a matter of minutes— 

MARVELS are available for convenient installation either in sump or on 
line. Line type operates efficiently in any position and may be serviced 
without disturbing pipe connections— 

MARVELS, both sump and line types, are available in capacities from 5 
to 100 G.P.M. and choice of mesh sizes ranging from coarse 30 
to fine 200. 

MARVELS deliver a filter to meet your specific sizes and requirements 
AND DELIVER IMMEDIATELY! If desired, shipments are made 


on same day order received. 


Depend on MARVEL Synclinal Filters For The 
Protection of All Hydraulic and Low Pressure Systems 


Marvel Engineering Company 
625 W. Jackson Bivd., Chicago 6, Ill. 


Without obligation, please send me complete data on Marvel 
Synclinal Filter as follows: 


| 
l 
| 
| Catalog No. 300 for Water Filters 
| 
| 
| 


MARVEL 
ENGINEERING CO. 


625 W. Jackson Bivd 
Chicaao 6, III 
Phone: Franklin 2-4431 


Catalog No. 106 for Oil Filters 


Name 

Company 

Address 

City State 
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postcards following page 256 





(1) TAPE-WOUNDCORES— 
Thomas and Skinner Steel Products 


| Co., Inc., Indianapolis, Ind. Bulletin 


WC-353 describes tape-wound cores 
for saturable reactors, power trans- 
formers and other electronic and elec- 
trical applications. Tape-wound cores 
in both rectangular "C" and round 
toroidal types are included. Specifica- 
tions and value graphs are provided, 
covering cores in 12 mil oriented sili- 
con-iron, for 60 cycle applications and 
in 4 mil for 400 cycle and higher ap- 
plications. The value graphs give evi- 
dence of high flux densities, with cor- 
respondingly low losses. Also shown 
by graph is this material's orthographic 
characteristic, providing an extremely 
rectangular hysteresis loop. 


(2) WELDED CHAIN—McKay Co., 
329 McKay Building, Pittsburgh 22, 
Pa. Bulletin B, 16 pp. Gives working 
load limits, material diameter, link 
sizes, finishes, packaging and other 
data required to specify welded chains 
for all types of applications. Both fire 
welded and electric welded chains 
made from low carbon steel, high car- 
bon steel and alloy steel in the 
standard types and sizes are included. 


| (3) PULSE TRANSFORMERS— 
| Utah Radio Products Co., Inc., 1123 
E. Franklin St., Huntington, Ind. 
Catalog, 4 pp., lists the electrical and 
physical characteristics of blocking 
oscillator or regenerative driver, pulse 





transformers. Pulse voltage, pulse 
| duration, maximum duty ratio, load 
impedance, RMS test voltage, induced 
voltage, and d-c resistance are given. 


(4) SPRING PINS—Standard Pressed 
Steel Co., Jenkintown, Pa. Folder, 4 
pp. Typical applications pictured are 


as axles in caster assemblies, as keys 
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a versatile new line of reducers 


SPEED REDUCERS | 


$ 
a 
| 


M 


Now, designers can take advantage of the unique double-enveloping worm 
gear design of Cone-Drive gears in shaft mounted speed reducers. The right 
angle between input and output shafts offers many application and space- 
saving advantages over conventional gearing. The reducers are mounted 
directly on the driven shaft and require only a simple bracket or torque arm 
to prevent rotation of the reducer. 


The new reducers can be readily motorized, if desired. A bell housing is 
available to accommodate standard NEMA C-type flanged motors. Expensive 
couplings are not required since a tang-type drive sleeve and suitably 
machined worm are provided with the bell housing to match the motor shaft 
being used. 


Standard reduction ratios range from 5:1 to 60:1. When the motor is con- 
nected to the input shaft by means of vee-belts or pulleys, additional speed 
reduction can be easily obtained. Bore sizes are available to accommodate 
shafts from 1” to 2%” in steps of Vs". All sizes are available from stock. 


Complete engineering details are available in 
a Bulletin CD-323. It's free for the asking. 










RIVE GEARS - 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 


Tool Company 


7171 E. McNichols Rood * Detroit 12, Michigan 
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Everyone knows this 


is a plus sign... 


And smart gear users know 


this ni. the sign of 


the best in custom made gears. 


———————Pá— E 


THE CINCINNATI GEAR CO. * cINCINNATI 27, OHIO 


NEY $ SMALL PARTS 


PLAY A [C PART IN 


PRECISION 
INSTRUMENTS 


"Like many complicated electronic 
instruments, tbe Minsball Organ 
requires tbe utmost in precision and 
quality in all of its components. That's 
why we take our hats off to your 
company and its very fine product.” 

With ideal physical and electrical properties, resistance to 
tarnish and most corrosive atmospheres, Ney Precious Metals, fabricated 
into slip rings, brushes, wipers, and contacts, have again demonstrated 
their superiority for use in precision electrical and electronic apparatus. 
Improve the accuracy and prolong the life of your instrument by using 
Ney Precious Metal Alloys. Write today to...Engineering Department. 


THE J. M. NEY COMPANY 


Specialists in Precious Metal Metallurgy Since 1812 
109 ELM STREET, HARTFORD 1, CONNECTICUT 19NYS49 
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in gear assemblies, as lock pins in 
door handles, as hinge pins, as fasten- 
ers holding laminated sections to- 
gether, as stop pins and as cotter pins. 
Dimensions of standard and light-duty 
spring pins, their shear strength and 
recommended minimum and maximum 
hole sizes are also given. 


(5) CURRENT-LIMIT FUSES 

General Electric Co., Bridgeport 2, 
Conn. Booklet, 8 pp, tells where and 
why these fuses should be used and 
provides construction details, ratings, 
dimensions. Curves showing current- 
limiting characteristics and melting 
time-current characteristics for both 
250 v and 600 v fuses are included. 


(6) RECORD-PLAYBACK CON- 
TROL—General Electric Co., Sche- 
nectady 5, N. Y. Bulletin GEA-6092, 
6 pp. A system of recording motion 
on magnetic tape and playing it back 
for automatic programming of pro- 
duction machines and processes is 
described. 


(7) TRANSFORMERS—Triad Trans- 
former Corp., Venice, Calif. Catalog 
TR-54, 28 pp, describes 11 new ampli- 
fier kits for high fidelity reproduction, 
a greatly expanded line of television 
components, plus additional items in 
hermetically sealed power components, 
instrument power supply, filament, 
chokes, power and audio transformer 
lines. Two new photo-flash transform- 
ers are included in the list of new 
items. A complete line of geophysical 
transformers are shown in a special 
section of the new catalog. 


(8) ROLLER CHAIN AND 
SPROCKETS—Browning Mfg. Co., 
Maysville, Ky. Catalog CD-102-B, 
52 pp, contains complete detailed 
specifications on stock chain and 
sprockets, engineering data and tables 
of hundreds of practical stock drive 
combinations already worked out for 
convenient selection. 


(9) ELECTRIC HEATING UNITS 

Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh, Pa. Booklet, 23 
pp. First sections cover strip heaters, 
forced convection air heaters, room 
and oven heaters. The complete line 
of Corox heaters follows, including 
immersion, bolt, finned and special 
shaped units. Cartridge heaters, glue 
and melting pots are included also. 


Product Engineering — August, 1954 





— 


B TwirLEX *- 


"o ACTION . . . 


I NEW IMPORTANT FEATURES... 


Flexible in all directions. 7. Wo slip under normal load at full speed. 

Absorbs shock. 8. Protects driver and driven mechanisms 
indie fardesal vileuiien. against overload shock. 

Limits — vibra -— 9. Can be furnished in automatic back- 

Has adjustable idle speed. stop type. 

Can be furnished in automatic free- 10. Prevents torsional resonance. 


wheeling type. II. Easily assembled even in blind installa- 


Smooth starting. tions. 


If you have problems of misalignment — smooth starting — vibration — overload 

— or assembly in the manufacture or operation of: 
COMPRESSORS œ TEXTILE MACHINERY *« CONVEYORS LARGE OVERHEAD 
BLOWERS e WIRE DRAWING BALL MILLS CRANES 
DIESEL ENGINES MACHINES ELECTRIC MOTORS * HAMMER MILLS 
EXCAVATORS * FANS GENERATORS MIXERS 
REFRIGERATION è GASOLINE ENGINES * HIGH SPEED TUBE MILLS 
EQUIPMENT e BACK STOP BRAKES PULVERIZERS PUMPS 


e LET OUR ENGINEERS CONSIDER YOUR PROBLEMS. TWIFLEX MAY BE THE ANSW 


WRITE TODAY 
^ EX 
details of Twirl j 
Cogit in Catalog 
oup" 


Single Revolution Clutch Over-Running Clutch Slip Clutch 
Write for Bul. 239 Write for Bul. 231 Write for Bul. 300 


THE HILLIARD (Ĝsrgoračíon 101 W. FOURTH ST., ELMIRA, N. Y. 
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Mr. Air Conditioning Manufacturer 

































These R-B-M Relays 





WILL SIMPLIFY 
YOUR CONTROL PROBLEMS 


tiene expressly for air conditioning 
and refrigeration. While designed primarily 
for capacitor motor starting service, relays are 
also available with normally open contact 
rated 1 H.P.— 115 Volts and 1% H.P.— 230 
volts A.C. for sequence starting, motor inter- 


locking or general purpose application. 





e Totally Enclosed 

e Snap-action Contacts 

e Non-positional Operation 

e Accessible Wiring Terminals 

e Underwriters' Approved. File 
Nos. SA 1984 and E 12139 


Write Dept. C-8 for details today 


R-B-M DIVISION 7:7 in: 
ESSEX WIRE CORPORATION Ceericshon. aod 


Logansport, Indiana Automotive Industries 
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Later sections of the booklet are de- 
voted to the selection of the correct 
heater for a specific application. Here, 
formulas and graphs are given and 
sample problems are solved. 


(10) GERMANIUM DIODES—In- 
ternational Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa., Bulletin 
N-1, 2 pp. Data on standard types, 
replacement types, construction, appli- 
cation, dimensions, charts. 


(11) BOILER WATER LEVEL 
CONTROLS—McDonnell & Miller, 
Inc., 3500 N. Spaulding Ave., Chicago 
18, Ill. Catalog, 24 pp. Engineer- 
ing information is provided, includ- 
ing capacity curves and roughing- 
in dimensions. Parallel data on the 
different models is arranged in tabu- 
lar form for ready comparisons. Both 
a table of contents and an index are 
provided to facilitate ready reference 
and selection. 


(12) PRECIOUS METAL RUP- 
TURE DISCS—Baker & Co., Inc., 
Newark, N. J. Brochure, 8 pp. Several 
tables and other data concerning the 
reaction of platinum, silver and gold 
with the principal corrosive agents and 
the bursting pressure of rupture discs 
made from these metals in various 
working diameters are given. The 
booklet also explains that the differ- 
ence in the final cost of the precious 
metal disc over a base metal disc is 
negligible, because the precious metal 
is recoverable with high resale value. 


(13) DEPOSITED CARBON RESIS- 
TORS—Campbell Industries, Inc., 
3806 St. Elmo Ave., Chattanooga 9, 
Tenn. Bulletin, 6 pp, covers 1 percent 
resistance tolerance resistors. Three 
new sizes are described with power 
ratings from } to 2 w, resistance from 
10 ohms to 100 megohms. Perform- 
ance test results, electrical and mechan- 
ical characteristics, material and con- 
struction details, protective finishes and 
enclosures available are all included. 


(14) ELECTRICAL CONTACT 
RIVETS — Fansteel Metallurgical 
Corp., N. Chicago, Ill. Slide chart 
permits user to select for a given 
rivet head diameter, maximum and 
minimum dimensions for head thick- 
ness, shank diameter and shank length. 
When designs are kept within the di- 
mensions and tolerances indicated in 
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the chart, the contact rivets can be 
produced rapidly and economically on 
automatic heading machines. 


(15) BOILER WATER COLUMNS 
AND GAGES—Yarnall-Waring Co., 
Mermaid Lane, Philadelphia 18, Pa. 
Catalog WG-1814, 20 pp, describes 
the round-glass gages for pressures up 
to 400 psi and the flat-glass gages fea- 
turing separated-design, floating assem- 
bly and inserts and illuminators for 
pressures up to 2500 psi. 


(16) CABINETS, CASINGS, HOUS- 
INGS—Artisan Metal Works Co., 
11400 Madison Ave., Cleveland 2, 
Ohio. Folder, 4 pp, describes design 
and fabricating facilities available for 
production of enclosures for electronic 
and similar equipment. 


(17) TITANIUM TUBING—Super- 
ior Tube Co., Norristown, Pa. Bulletin 
42, 8 pp, lists chemical analyses, me- 
chanical properties and production lim- 
its of commercially pure titanium 
tubing. Included is general fabrica- 
tion information and the important 
characteristics of titanium as selected 
for a variety of end use applications. 


(18) HOLDING FIXTURES—Erick- 
son Tool Co., 23 and Hamilton, Cleve- 
land 14, Ohio. Catalog, 34 pp, de- 
scribes chucks, holders, mandrels, air 
cylinders, speed indexers, cutting bars 
and special holding fixtures. Gives 
specifications on model dimensions and 
ranges. Data on recommended uses 
and possible production savings is also 
included. 


(19) BALL VALVES—S. Morgan 
Smith Co., York, Pa. Brochure, 8 pp. 
Manually-operated ball valves from 12 
to 48 in. for shut-off service at pres- 


sures up to 150 psi, designed for water | 


works and industrial applications, are 
described and illustrated. Closing con- 
ditions, tightness of closure, leverage, 
operating mechanism and optional end 
sections are also discussed. 


(20) EXPANDED METALS—Penn 
Metal Co., Inc., Parkersburg, W. Va. | 


Catalog, 28 pp. Describes line of 
standard and flattened expanded metal, 
and expanded metal gratings. In- 
cluded are tables of sizes, weights and 


dimensions for different meshes, in | 


carbon steel, aluminum, stainless steel, 
Monel and Inconel. Air flow tables, 
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| *rnape- MARK 


Get your copy 
of this informative 
new booklet 


DON'T CUT PARTS 


coco rr err 






Why pour money into 
expensive machining 
operations? 


POWDERED 
METAL 
PARTS 
can do the 
job for 
much less! 


"Tough, intricate parts ready for assembly 
without further processing—at savings of up 
to 600% over identical machined parts! No 
wonder industry chooses Powdermet.* 

Low-cost PM parts are die-pressed to close 
tolerances, have excellent wearability, and a 
wide range of alloys are available—many 
exceeding the tensile strengths of mild steel. 
Through controlled porosity and electrical 
permeability, many special properties are 
achieved . . . such as oil-impregnation for 
life-time self-lubrication. That's why 
Powdermet* parts are often the best parts pos- 
sible for gears, bearings, filters, etc. 

At Yale & Towne, years of experience and 
technological know-how in powder metal- 
lurgy back up every recommendation on PM 
parts for your particular application. 


(Q) The world's most famous key 


BY YALE & TOWNE 


MANUFACTURING COMPANY 


Powcbud Motel Products Diiin 


9335 Belmont Avenue * Franklin Park, Illinois 








1 
The Yale & Towne Manvfacturing Company 
Powdered Metal Products Division | 
9335 West Belmont Avenve | 
Franklin Pork, Illinois l 
O Send O Send information on PM parts for attached 
Booklet specifications or drawings. — I 
D Have a Yale & Towne Powdered Metal engineer call on me. | 
MER Liae epi uéQses42202300/0ed 5 a2 elit TWb...eoscececece i 
MEN gaunikedbs costas QdéEPE PR ooieVE VR MM biwa iaa Co dd i 
nieis nanara nee i 
pnRivsvincadcsoncthbanedtascbeccc Zone...... Vll. aocsscca i 





















TWIN CITY 
CASTINGS 


CUT PARTS COSTS 57% 
on the FOLEY SAW FILER 


When you buy Twin City Die Castings, you 
get a sincere and willing effort to lower your 
manufacturing costs and strengthen your profit 
picture. Here's an example of how Twin City 
puts promise into practice: 


THIS WAS THE JOB: 


Produce dies and cast a new hand wheel and rocker 
arms for America’s largest selling Saw Filer, manu- 
factured by Foley Manufacturing Company. Effect 
simplicity and universality into the cant wheel. 
Cast rocker arms with cored holes to accommodate 
pins and set screws. 


THIS WAS TWIN CITY'S ANSWER: 


Die castings replaced machined bronze sand cast- 
ings. Unit costs were cut more than 50%. Design 
eliminated a third wheel, simplified operation. 
Threaded steel inserts, cast in place, provide un- 
beatable wearing qualities. New rocker arms great- 
ly simplified assembly. 


HERE’S WHAT THIS CAN MEAN TO YOU: 


Twin City’s experience, plus its ability and willing- 
ness to work with your engineers to cut your costs 
and give you top die casting value, can help you 
show new profits on the products you sell. Oldest 
die casters in the upper Midwest, Twin City offers 
a dependable history of service and technical 
excellence. 


Write for the facts or send sample or blueprint. 
Let Twin City demonstrate its service plus to you. 


TWIN CITY DIE CASTINGS CO. 


3351 TALMAGE AVE. S. E. 


e MINNEAPOLIS 14, MINN. 
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fabrication data are also given. Grat- 
includes deflection 
tables as well as sizes and weights. 


ing information 


(21) HOSE COUPLINGS—Titeflex, 
Inc., Springfield, Mass. Booklet, 16 
pp, describes a quick connect-discon- 
nect coupling for water, oil, steam, gas 
and chemical lines, which is said to 
provide permanent freedom from leak- 
age. Also described are single- and 
double-check valve modifications of 
this coupling which permit disconnect- 
ing lines without shutting down pumps 
and prevent escape of valuable or haz- 
ardous fluids when lines are opened. 
Coupling accessories, such as right- 
angle connections and dirt-exclusion 
covers are also included. 


(22) COLD-ROLLED STEELS—Cru- 
cible Steel Co. of America, Box 88, 
Pittsburgh 30, Pa. Booklet, 32 pp, 
up-to-date information on 
cold rolled specialties, including stain- 


contains 


less, alloy, and carbon spring steels. 
Melting, condition or temper, edge, 
finish, and packing are also discussed. 
Included is a brief description of many 
special purpose items and data show- 
ing hardness conversion numbers, deci- 
mal equivalents, and weight-size tables. 


(23) CENTRIFUGAL PUMPS—In- 
gersoll-Rand Co., 11 Broadway, New 
York 4, N. Y. Booklet, “Centrifugal 
Pump Fundamentals”, 12 pp, explains 
the principles of operation, defines the 
various terms used in pump calcula- 
tions and works out typical pump prob- 
lems. Simple illustrations and compari- 
sons are used or, where necessary, 
typical problems and curves. 


(24) MERCURY RELAYS — Ebert 
Electronics Corp., Queens Village, 28, 
N. Y. Catalog 154, 4 pp, contains 
complete information on UL-approved 
standard and heavy duty relays, includ- 
ing all characteristics and ratings. 


(25) STOCK GEARS, REDUCERS 

Ohio Gear Co., 1333 E. 179 St., 
Cleveland 10, Ohio. Catalog 50, 126 
pp. Gear tooth data, horsepower and 
torque ratings, selection tables and 
other useful data is provided on stand- 
ard types of gears, speed reducers, 
sprockets and roller chains. 


(26) PIPE COUPLINGS—H & N 
Mfg. Corp., 3525 E. 15 St., Los An- 
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BROOK MOTORS... 


ARE BUILT TO CONQUER 
YOUR CLIMATIC CONDITIONS, TOO! 


In darkest Africa, extreme heat and moisture are 
among the electric motor’s most destructive 
enemies. It takes motors that are totally weather- 
proofed during manufacture to stand up to such 
conditions . . . it took Brook, for fifty years the 
world’s most respected motor, to do the job! 


This weather-proofing, a part of Brook’s standard 
manufacturing operation, is your assurance 
Brook motors will perform successfully in your 
climate. Stator slots and windings are impregnated 
and baked to resist moisture, dust, heat and 

cold. Every Brook motor is precision built to 
meet or surpass NEMA standards; uses standard 
bearings, threads and nuts. All major types are 
available from stock, in a wide range of horsepower 
sizes. Brook world-wide service stations have a 
complete selection of parts ... Brook motors are 
easily serviced in any shop, anywhere. Be sure 

to specify Brook . . . the world’s most respected 
motor—built by the world’s most experienced 
manufacturer. Write for a free catalog today! 


1904-1954 
sees, respected and used the world over 
for SO years! 


FAST DELIVERY OF ALL POPULAR MODELS! 


Brook has nation-wide sales representation 

. . « Brook motors are available for quick 
delivery from strategically located warehouses 
throughout the U.S. and the rest of the world. 











exclusive i typical adaptations 


REULAND -r us 
Npandable design 


combines motors : brakes Motor with Reuland “Through 
fluid couplings - gear- rmn 
reducers into tailor- made ii 


"^ POWER 


unit 


PACKAGES! 








qroccecces, 
boss p 
ir 























Motor with fluid coupling and 
brake on output shaft 

































Motor with fluid coupling and 
helical gear reducer 











GREATER COMPACTNESS... 
one service responsibility! 














Instead of buying and aligning several sep- 
arate units, install Reuland tailor-made, single- 














unit Power Packages. You save space and Motor with fluid coupling, output 
: E zt Orcs : i shaft brake and helical gear 
weight, reduce prices up to 25% — simplify reducer (second broke may 





installation—improve in-the-field performance. also be added) 








Literally dozens of combinations are available 
to fit every powering job. All economical, 
standard assemblies using the basic Reuland 
“XPANDABLE” motor design. 


If your equipment utilizes a motor, brake, 
fluid coupling, gear reducer (or any combina- 
tion) why not find out first-hand what a 
Reuland Power Package can do for you. Give 
us the details and we'll even submit a “tailor- 
made” test unit on approval. 






































Motor with fluid coupling, right- 
angle worm reducer and brake 



































































OVER 800 “SPECIAL” ELECTRIC MOTOR DESIGNS... Write 
Still further versatility is provided by the today, 
Reuland “Library of Specials?’ Over 800 mo- outlining 
tors with special electrical and mechanical your 
characteristics... 800 ways you can save de- particular 
velopment work, get in production faster! power 
problem. 
: : No 
QP BEER woes canes obligation, 


of course. 


REULAND ELECTRIC COMPANY 
Distributors in all principal cities 


WESTERN DIVISION: Alhambra, California * EASTERN DIVISION: Howell, Michigan 
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geles 23, Calif. Catalog 234L, 4 PP. 
gives details on a ball-bearing, swivel- 
type fitting for low pressures. 


(27) RIGHT-ANGLE GEAR 
DRIVES—Airborne Accessories Corp., 
1414 Chestnut Ave., Hillside, N. J. 
Catalog 4 pp, lists specifications for 
both sizes of drives: the 4 hp unit and 
the 1 hp unit. These two basic models 
meet the requirements of virtually all 
applications for right-angle gear drives. 
Both are strong enough for use with 
either manual or power-operated sys- 
tems. 


(28) SILICON TRANSISTORS— 
Texas Instruments, Inc., 6000 Lem- 
mon Ave., Dallas 9, Texas. Bulletins, 

pp, describe general purpose sili- 
con transistors and a medium power 
silicon transistor. 





(29) PNEUMATIC EQUIPMENT— 
Mead Specialties Co., Chicago, Ill., 
Catalog, 52 pp, describes air-operated 
devices such as air cylinders, air clamps 
(single and double-acting air cylin- 
ders), presses, workfeeders, vises, col- 
lets, drill press feeds, column presses, 
timers, impact hammers and valves. 





(30) CENTRIFUGAL PUMPS— 
Deming Co., Salem, Ohio, Bulletin 
4011, 12 pp. Contains data on equip- 
ment ranging from 1 to 5-in. dis- 
charge; capacities up to 1,000 gpm, 
maximum heads up to 250 ft. Units 
furnished with electric motor for belt 
drive or pump only. 


(31) CORROSION-RESISTANT 
COATING —Carboline Co., 331 
Thornton Ave., St. Louis, Mo. Bulle- 
tin 400, 4 pp, describes a flexible coat- 
ing, unplasticized and available in a 
limited range of colors. Application 
is similar to that required by vinyls 
but resistance to acids, alkalies and sol- 
vents is said to be materially greater. 





(32) PANEL INSTRUMENTS — 
General Electric Co., Schenectady 5, 
N. Y. Bulletin GEC-368F, 12 pp, 
contains description, construction and 
application details of both d-c and a-c 
instruments. Dimensions and price in- 
formation also given as well as physi- 
cal, operational, and electrical data. 


(33) CAPACITORS—lIllinois Con- 
denser Co., 1616 N. Throop St., Chi- 
cago 22, Ill. Catalog, 15 pp. Electro- 
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Mail coupon now! 


for FREE catalog and complete 
set of % and \-scale tem- 
plates showing all cylinders and 
mounting brackets. 
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CYLI N DERS (air-hydraulic) 


Designed and engineered with the user in mind, O-M Cylinders 
embody every essential construction and mechanical feature to 
assure trouble-free performance and long service. 

They are built of steel with bearing surfaces of bronze— 
precision machined with modern equipment. 

Cylinder bores are honed io a fine finish, and the hi-tensile piston 
rods are polished to give long life and smooth performance. 
Effective O-ring static seals are backed up to prevent extrusion 
under high pressures. All packi: gs are self-adjusting and 

are carefully selected for proper usage. 

A rigid inspection at the factory is your guarantee 

of peak performance. 

O-M Cylinders fit where others won't because O-M special interlocking 
mechanism eliminates bulging tie rods and end caps. 

Available in a full range of sizes (1!5" to 8" bores) with standard, 
2 to 1 or oversize rods. 14-day delivery on most sizes. 


ORTMAN-MILLER MACHINE COMPANY 
1218 150th Street, Hammond, Indiana 

[ ] Have representative call 

[ ] Please send latest O-M Catalog [| Complete Templates 
Name ae = Position 
Compeny . 

Address a. 


n 





WITTEK MANUFACTURING COMPANY 
4338 West 24th Place .« Chicago 23, Illinois 


WHAT’S YOUR CLAMPING PROBLEM? 


WITTEK 
HAS THE ANSWER 


Here is a selection from among the 
many different types and sizes of hose 
clamps designed and manufactured by 
WITTEK. Whatever the hose connect- 
ing problem, it's a safe bet that WITTEK 
(leader for over a quarter century) has 
the exact type and size clamp to do the 
job right! Let WITTEK help solve your 
clamping problems. Write today. 


© 
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lytic capacitors of various types and 
styles are described and illustrated. 


(34) HEAT AND CORROSION 
RESISTANT CASTINGS —Alloy 
Casting Institute, 32 Third Ave., 
Mineola, N. Y. Folder, 4 pp, has re- 
vised chart of chemical composition 
ranges. Designation changes and sev- 
eral additional alloys, including most 
popular grades of nickel-chromium 
compositions, are incorporated in chart. 


(35) TROLLEY BUSWAY ELEC- 
TRIFICATION SYSTEMS—Feedrail 
Corp., 125 Barclay St., New York 7, 
N. Y. Bulletin 45, 60 pp, illustrates 
and describes track, trolleys and ac- 
cessories used in the safe electrifica- 
tion of light tonnage cranes and hoists, 
assembly and production lines, moving 
test lines, portable and machine tools, 
lighting, sewing, cutting rooms. 


(36) PLUG-IN COMPONENTS, 
DATA COMPUTERS —Servomechan 
isms, Inc. 500 Franklin Ave., Gar 
den City, N. Y. Brochure, 12 pp, de- 
scribes latest developments, such as 
mach computers, master air data com- 
puters, accelerometers, positioning 
mechanisms. 


(37) TEST INSTRUMENTS —Com- 
mercial Research Laboratories, Inc., 20 
Bartlett Ave., Detroit 3, Mich. Cata- 
log. Detailed descriptions of equip- 
ment such as air flow measuring de- 
vices, engine indicators, flowmeters, 
test stands, magnetic thickness gages, 
pressure and vibration measures 


(38) CHEMICAL PORCELAIN 
Lapp Insulator Co., LeRoy, N. Y. Bul 
letin 438, 4 pp. The usefulness of 
porcelain as a material of construction 
is ' described with specifications on 
chemical and physical characteristics. 
Included are "Y" and angle valves, 
safety valves, plug cocks, pipe and fit 
tings, towers, tower plates and nozzles, 
and raschig rings. 


(39) HEAT-TREATED STEEL 

Jones & Laughlin Steel Corp., 3 Gate 
way Center, Pittsburgh 30, Pa. Book- 
let, 8 pp, describes, with pictures, heat 
treating method for cold-finished steel 
bars and gives properties available in 
material processed in this equipment. 


(40) TOGGLE CLAMPS — West 
Point Mfg. Co., 26935 W. Seven Mile 
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; Which features of ww 


Ta W 
deep drawn stampings 
interest you most? 


U product part that 
will benefit from a T&W 
Deep Drawn Stamping. 
Many leading manufactur- 
ers have had one or more. 
A Transue Stamping Spe- 
cialist will be glad to give 
advice on redesigning to 
gain these advantages. 


For those manufacturers having their 
own press equipment Transve will 


gladly quote on die requirements. ices pra: 
WADE OUS 
PY DANA? 
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The headaches caused by 
threaded fastenings — soft 
materials, corrosion, frequent 
use—are banished immediately with 









Heli-Coil* Screw Thread Inserts. 


Thousands of manufacturers have used and proved 
them. Heli-Coil Inserts provide much greater load- 
ing strength for your threads, make threads so per- 
fect they will never wear, strip, seize, corrode, gall. 
With Heli-Coil Inserts you can use fewer, smaller, 
shorter fastenings and lighter, cheaper materials... 
this saves you space, weight and MONEY. 

Check today on how and why Heli-Coil Screw 
Thread Inserts are the answer to the designer’s 
prayer. Just mail the coupon for full information 
and samples. 


Heli-Coil Inserts conform to official Military 
Standards MS-122076 (ASG) through 
MS-124850 (ASG) and others. 


* Reg. U. S. Pat. Off. 


a eS a Pg 








HELI-COIL CORPORATION ! 
148 SHELTER ROCK LANE, DANBURY, CONN. § 


C Send samples and Bulletin 689 — Military Standard Sheets. 
[] Please have a Heli-Coil Thread Engineer coll. 
C Send samples and Handbook 652, a complete design manuol. 
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Road, Detroit 19, Mich. Booklet, 8 
| pp, describes work-holding devices for 
welding, drilling, reaming, bonding, 
plate and sheet fabricating, woodwork- 
ing and general assembly. 





(41) TEMPERATURE CONTROLS 
—Burling Instrument Co., 16 River 
Road, Chatham, N. J. Bulletin 103, 
2 pp, covers models used for con- 
trolling temperatures or as high or low 
temperature safety alarms and cut-outs 
up to 1000 F. Included are complete 
descriptions of operation, dimensions, 
methods of mounting and operating 





(42) CIRCUIT BREAKERS—Heine- 
| mann Electric 
Trenton, N. J. Booklet, 24 pp, de- 

scribes the principle, design and op- 
| eration of hydraulic-magnetic circuit 
| Included are time delay 
curves, impedance charts and other 
data. Photographs and diagrams illus- 









AIR CONTROL, CLEANS- 
ING, LUBRICATION—Air Conver- 
sion Research Corp., 4107 N. Damen 
Ave., Chicago 18, Ill. Catalog, 16 pp, 
describes purifying, lubricating and 
controlling devices for air systems. Il- 
lustrated with photographs and engi- 
neering drawings and includes manu- 
facturer's specifications. 





(44) HEAT FLOW TRANSDUCER 
—Beckman & Whitley, Inc., 925 E. 
San Carlos Ave., San Carlos, Calif. 
Leaflet, 2 pp, illustrates and describes 


Cross-section drawings, output calibra- 
tion curves and specifications providing 
data on sensitivity, response, internal 
resistance and dimensions are all in- 


(45) PLASTER-MOLD CASTINGS 
—Airtron, Inc., 
Ave. Linden, N. J. Circular, 4 pp. 
The text stresses the ability of this 
casting process to maintain tolerances 
2-0.002 in. of dimension. 
casting patterns may be modified for 
design changes and how improved sur- 
face conditions and better electrical 
performance result from eliminating 
soldering and bending operations are 


(46) CENTRIFUGAL PUMP — De 
Laval Steam Turbine Co., Trenton, 
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Catalogs and Bulletins . .continued 
N. J. Bulletin, 4 pp, illustrates ease of 
maintenance and service features of 
these pumps. A full-page, cut-away 
diagram of the new pump is included. 
Specification data describes in detail 
the design and construction of all 
major parts. 


(47) FLOW CONTROL VALVES— 
Vickers Inc., 140 Oakman Blvd., De- 
troit 32, Mich. Bulletin 53-35, 4 pp. 
contains flow control circuits, perform- 
ance curves, installation data and 
specification tables. Gasket-mounted 
valves in a series of models for 1, $, 
i and 1j-in. standard pipe sizes are 
described, which provide adjustable 
metered flow capacities from 5 cu in. 
per min to 65 gpm. 


(48) SQUIRREL CAGE INDUC- 
TION MOTORS—Reliance Electric & 
Engineering Co., 1088 Ivanhoe Road, 
Cleveland 10, Ohio. Bulletin B-2102, 
12 pp, describes motors ranging from 
1 to 200 hp. Performance character- 
istics, construction features, dimen- 
sions, price and other information are 
also listed. 


(49) MECHANICAL INSTRU- 
MENTS—Weston Electrical Instru- 
ment Corp., 614 Frelinghuysen Ave., 
Newark 5, N. J. Catalog M-2-A illus- 
trates and gives complete basic infor- 
mation on this line of mechanical in- 
dustrial instruments, including fixed 
stem and distant-reading dial ther- 
mometers, temperature and pressure 
recorders, non-indicating controllers, 
indicating and recording controllers, as 
well as accessories and diaphragm mo- 
tor valves. 


(50) PLASTICS— Westinghouse Elec- 
tric Corp., P. O. Box 2099, Pittsburgh 
30, Pa. Catalog, 50 pp, on industrial 
Micarta plastic covers all grades and 
forms supplied and the chemical, me- 
chanical and electrical properties of 
each. Color-keyed, the handbook also 
provides design and application infor- 
mation in relation to directional loads. 
The machining data section provides 
the designer and user with up-to-date 
fabrication procedures for such opera- 
tions as punching, shearing, sawing, 
tapping, milling, stamping and engrav- 
ing. 


(51) PRINTED CIRCUITS—Photo- 
circuits Corp, Glen Cove, N. Y. 
Brochure, 8 pp. Lower wiring costs, 
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...STOKES & SMITH 
STRETCHRAP MACHINE 
USES 7 WINSMITH 
SPEED REDUCERS 


Wrapping tight, wrinkle-free "skins" of transparent Pliofilm to the con- 
tours of meats, cheeses, fruits, vegetables, toys, soap, etc., the Stokes & 
Smith Stretchrap Machine packages up to 15 odd-shaped products per 
minute. 

Fed from a roll, the Pliofilm is first heated, then stretched and drawn 
by vacuum into a pocket to receive the product. Driving the cam shaft 
that actuates the air valves controlling the operation of the machine 
is a motor-powered, Winsmith Worm Gear Speed Reducer, Model 2 DB, 
with an input speed of 1350 rpm and a reduction ratio of 25:1. 

Carrying a steady stream of contour-wrapped products from the 
machine, the conveyor is driven by another Winsmith Reducer, Model 
DB, which is powered by the same main drive 3 HP motor. With an 
input speed of 1440 rpm, it operates at a 50:1 reduction ratio. 

In stressing advantages of Winsmith Reducers, Stokes and Smith 
Company states, “They have worked in nicely with our space limitations. 

Compactness, coupled with ruggedness, have been key factors in 
establishing the Winsmith name, plus this fact: The Winsmith line 
fulfills any speed reduction need throughout the 1/100 to 85 hp range 
in ratios from 1.1:1 to 50,000:1. Request Catalog 148 for details. 


WINSMITH, INC. 


111 Eaton St. 
SPRINGVILLE (Erie County), N. Y. 


EQUIPPED WITH 
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problems” 


AUTOMATIC 
RESET TIMER 


M Opens or closes circuits for intervals of sec- 


onds or hours, recycling immediately or 
holding a circuit for a fixed interval before 
recycling. Stock models available with fixed 
or adjustable settings. In case of current 
interruption unit will recycle or hold posis 
tion and recycle with return of current. 


SEQUENCE TIMER 


M Engineered to meet requirements for the 


NI 


A LV, o 


utomatic Electri mre. co. 


66 STATE STREET - MANKATO, MINN. 


ETS 


ids 


` 


individual timing of a series of operations. 
All circuits are 15 amp., have positive quick 
make and break pure silver contacts. Fric- 
tion clutch between cam shaft and motor 
gear train may be manually adjusted at any 
time desired. Automatic Sequence Timers 
may be supplied in SPST or SPDT... are 
carefully engineered to meet exacting speci- 
fications. 


CYCLE MASTER 


This low-cost Automatic Time Switch can 
be set for as many as 48 ON and OFF oper- 
ations per revolution of the dial. Unit has 
a 15 minute minimum ON or OFF interval 
on 24 hour cycle unit... 7/4 minute interval 
on 12 hour cycle models and as little as 
37.5 second intervals on 1 hour cycling 
models. All models will control up to 48 
ON and OFF operations during cycle. 
Available with Sunday and holiday cutout 
in 10 or 20 amp. capacity . . . four to eight 
terminal panel. 


y 


«M» ENGINEERED RELAYS 


AEMCO also manufactures a complete line of qual- 


ity relays... 
miniatures .. 
ings... 


. open and sealed type, midgets and 
- plug-in base or specialized mount- 
an almost limitless variety of spring and 





coil combinations. AEMCO Relays exceed specs 
military or industrial! Specialized units engineered 
and manufactured to meet particular requirements 
and specifications. 


Why not write vs today? The services of ovr 
skilled engineering staff are at your disposal. 
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reduced assembly time, reproducibility, 
improved reliability, miniaturization 
and product improvement are among 
the advantages advanced for this 
method of construction. Includes in- 
formation on methods of application, 
materials, electrical characteristics. As- 
sembly with dip soldering and plated- 
through holes is described. 


(52) AIRCRAFT BOOSTER PUMP 
AND PRESSURE REGULATOR- 
Vickers, Inc., 1400 Oakman Blvd., De- 
troit 32, Mich. Bulletin A-5226, 4 pp, 
describes a new flow-sensitive pressure 
regulator. Engineering drawings of 
unit and a typical installation provided, 
as well as a performance curve. Bul- 
letin A-5228, 4 pp, is about a new, 
hydraulic-motor driven booster pump 
for aircraft. Unit and its use is illus- 
trated with photographs, drawings and 
curves. 


(53) ELECTRONICC OMPONENTS 

I-T-E Circuit Breaker Co., 19 and 
Hamilton St., Philadelphia, 30, Pa. 
Catalog, 36 pp, describes subminiature 
resistors, precision and power resistors, 
camera receiver-type deflection 
yokes, focus coils, and IF and RF 
transformers and coils. Charts, tables, 


and 


drawings as well as selection and appli- 
cation information. 


(54) PHOTORECORDING PA- 
PERS AND FILMS—Eastman Kodak 
Co., Rochester 4, N. Y. Leaflet, 4 pp. 
Describes the photographic character- 
istics and the large variety of winding 
specifications available in papers and 
films for use in oscillographs and other 
recording instruments. Data are given 
on the light sensitivity of all the ma- 
terials and on their thickness. Photo- 
graphs illustrate the cores and spool- 
ings. Processing recommendations are 
also included. 


(55) INVESTMENT CASTINGS 

Hitchener Mfg. Co., Milford, N. H. 
Booklet, 12 pp, contends that, when all 
cost factors (amortization of tools, cost 
of secondary machining or finishing 
operations, assembly) are considered, 
the true cost of investment castings 
is often very low in either large or 
small quantities. An actual comparison 
of the operations involved in the fab- 
rication of a production part by ma- 
chining from bar stock and by invest- 
ment casting is presented as a means of 
determining savings that this company 
Product Engineering 
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Windshield-wiper Motor of DuPont "Zytel"" Nylon 
Resin Shows No Wear after 9,500,000 Cycle Test 





Du Pont LUCITE gives 
long-lasting sparkle 
to molded parts 


Du Pont “Lucite” acrylic resin has op- 
tical and mechanical properties which 
make it a versatile engineering material. 


“Lucite” is readily injection-molded, 


A clear, shatter-proof, corrosion-resistant tail- 
light lens of Du Pont “Lucite”. The wide range of 
applications for "Lucite" acrylic resin in the 
automotive field are indicative of the usefulness 
of this material to the design engineer. 


providing economical production of 
parts, in simple or complex shapes. This 
engineering material has unique *'light- 
piping" and "edge-lighting" qualities, 
and is available in a wide rar ge of colors. 


(Continued on Page 2, Column 1) 


Unique engineering material has outstanding abrasion 
resistance and is lightweight and dimensionally stable. 


Exploded view of air-pressure windshield-wiper motor of Du Pont "Zytel" nylon resin. These parts 
resist corrosion and are lightweight. They are injection-molded and require no finishing operations. 
The manufacturer is Sprague Devices, Inc., Michigan City, Indiana. Molder is Danielson Company, 


Danielson, Conn. 


WINDSHIELD-WIPER failure on a truck 
can mean costly delay. Now an air-pres- 
sure wiper motor has been developed 
that's much less subject to failure than 
old-style motors. Its parts are molded 
of Du Pont *Z,tel"* nylon resin. 

This motor weighs only 10 ounces 


Construction well along on $3,000,000 
Polychemicals laboratory in Wilmington 


Du Pont is building a $3,000,000 Sales 
Service Laboratory in Wilmington, Dela- 


ware, to expand the present facilities of 


its Polychemicals Department. This new 
laboratory is to provide sales and engi- 
neering services to customers in the 
plastics and other industries. 

The laboratory will have the most 
modern equipment available for de- 
veloping technical data on the use and 
processing of Polychemicals Department 
products. Its facilities for providing tech- 
nical services, especially in the field of 
plastic engineering materials such as 
*Alathon" polyethylene resin, *'Teflon" 
tetrafluoroethylene resin, ''Lucite"" 


acrylic resin, and Du Pont “Zytel” nylon 
resin, will be several times those of the 
present laboratory in Arlington, N. J 

Parts of the new laboratory will be 
equipped especially for study courses on 
the utilization of new plastic engineering 
materials. Space for exhibits of these ma- 
terials and products made from them is 
provided in a two-story reception area 

Large portions of the laboratory will 
be equipped for demonstrating new proc- 
essing methods and for testing. Total 
floor space: 62,000 square feet. 

Preliminary work on the site is now 
under way and construction is expected 
to be completed late in 1954. 


yet is so durable that the manufacturer 
claims it will outlive any truck. In a 
grueling test, the motor operated two 
wiper arms and blades for 9,500,000 
cycles. Afterwards, the parts of abrasion- 
resistant "Zytel" showed no perceptible 
wear. 

Corrosion, too, is no problem with 
“Zytel”. And the motor parts won't 
leak air—keep dimensionally stable when 
exposed to temperature and humidity 
changes. 


Vo Finishing Necessary 


Parts for this motor are mass-pro- 
duced by precision injection molding. 
Their smooth, resilient surfaces are ideal 
for handling moving seals. The manu- 
facturer can keep down production 
costs because expensive surface-finish- 
ing operations are eliminated. 

Have you and your company investi- 
gated the properties of Du Pont “Zytel” 
nylon resin? The application 
shown here is typical of the prod- 

(Continued on Page 2, Column 1) 
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Wiper Motor of “Zytel” 


(Continued from Page 1) 


uct improvement possible when the prop- 
erties of this unique engineering material 
are evaluated in terms of design and serv- 
ice requirements. For further informa- 
tion, clip the coupon. 


Du Pont ** Lucite”’ 


(Continued from Page 1) 


Stays Clear and Sparkling 


Du Pont “Lucite” has exceptional 
outdoor stability... clear and 
sparkling when constantly exposed to 
sunlight and moisture. Also, lightness of 
weight and shatter-resistance are desir- 
able features of Du Pont “Lucite”. 


Easily Molded 


“Lucite” is readily molded or ex- 
truded to desired shapes. There are 
many applications for **Lucite" such as 
automotive, medical, illumination, dec- 
orative, to mention a few. For complete 
information on this versatile member of 
the Du Pont family of plastic engineering 
materials fill in the coupon on this side 
of this page today. 


stays 


Investigate Du Pont 
engineering materials in your 
product development programs 


One of the family of these versatile engi- 
neering materials is often a key factor in 
product improvement or new product 
design. 

The wide range of properties available 
with *Alathon"* polyethylene resin, 
"Lucite"* acrylic resin, Teflon" * tetra- 
fluoroethylene resin, and "Zytel"** 
nylon resin are helping solve industrial 
design problems. 


NEED MORE INFORMATION? 


CLiP the coupon for additional data on 
properties and applications of these 
Du Pont engineering materials. 


New flexible ice tray made 
of Du Pont “Alathon” 


Du Pont “Alathon” polyethylene resin 
has again demonstrated its versatility 
this time as a flexible ice tray that sup- 
plies chipped ice when it’s twisted. The 
Gits Molding Corp., manufacturers of 
“The Chipper’, report they are using 
"Alathon" 10 for this ice tray because 
this Du Pont engineering resin material 
offers advantages found in no other 
material. 


Chipped ice at her fingertips—with a simple 
twist of this tray of “Alathon” polyethylene 
resin. “The Chipper” is made of Du Pont “Ala- 
thon" 10 by Gits Molding Corporation, Chicago, 
Illinois. 

Properties of ** Alathon" 

Du Pont “Alathon” stays flexible at 
temperatures well below those at which 
the ice tray is used. “Alathon” is warm 
to the touch... more pleasant to han- 
dle. “Alathon”’ contains no plasticizer 
it won't affect the taste of the ice, and is 
odorless and non-toxic. These “Chip- 
per" trays are mass-produced by the 
economical injection-molding technique. 


Can ** Alathon" Help You? 

If you have a design problem, per- 
haps Du Pont “Alathon” polyethylene 
resin is just the material you’ve been 
looking for. Every day, designers are 
finding more and better ways to use this 
versatile engineering material. For com- 
piete information on the properties and 
applications of *Alathon", use the 
coupon. 


E. I. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 
Room 108, Du Pont Building, Wilmington 98, Delaware. 


Please send me more information on the Du Pont engineering materials 


checked: [[] ‘‘Zytel’’; [] ‘‘Alathon’’; [[] "Teflon"; [] “Lucite”. 


terested in evaluating these materials for: 
NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


“Alathon”, “Lucite 
* "7 ytel" is the new trade-mark for Du Pont nylon resin 


| am in- 


POSITION 


STATE 


Teflon" are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.) 





OINTERS ON 
PROCESSING 


Forming by 
Extrusion 


Du PonT “Zytel” nylon resin, “Teflon”, 
"Alathon" and “Lucite” all can be 
formed by extrusion techniques. Basi- 
cally, screw extrusion consists of placing 
the granulated material in a hopper 
where it is moved down and forward 
along a one-piece heating barrel by 
means of a rotating screw. The screw 
then forces the softened material through 
a die, forming it into shapes such as 
tubing, rod, bars, and other shapes. 
This operation varies in a minor degree 
with the material being processed. Screw 
extrusion is applicable to "Alathon", 
“Lucite” and “Zytel”. 

A typical extrusion machine for “Zy- 
tel” nylon resin has these features: 


Extrusion of “Teflon” 


Extrusion of “Teflon” is best carried 
out by the ram extrusion method. A 
reciprocating ram in a cylinder com- 
pacts successive charges of "Teflon". 
The powder is introduced through a 
hopper at the back position of the ram. 
Preforming takes place at a cold section 
of the cylinder and the compacting ma- 
terial moves through the heated section 
of the cylinder where it is sintered. 

Extrusion has certain economic ad- 
vantages where continuous lengths of 
material are desired. For example, a 
coating of “Zytel” nylon resin used as a 
primary insulation on small wire can be 
applied at speeds up to 1600 feet per 
minute with suitable take-off equipment. 










investment casting methods from the 
building of dies to inspection and 
gaging of the finished casting. 







(56) CLUTCH COUPLING UNITS 

Formsprag Co., Van Dyke, Mich. 
Brochure, 4 pp, gives dimensional 
data, service factors and all other ap- 
plication engineering data necessary to 
specify the right clutch-coupling unit. 











(57) MICROWAVE TEST EQUIP- 
MENT—F-R Machine Works, Inc., 
i4-14 Astoria Blvd., Long Island City 
3, N. Y. Catalog describes probes, | 
tuners, frequency meters, tees, analyz- 
ers, and amplifiers. Leatherette binders 
are available on request. 





(58) ELECTRONIC DATA SHEET 

G. H. Leland, Inc., Dayton 2, Ohio. 
Circuits using relays and rotary sole- 
noid are illustrated and described as 
they occur in actual applications. This 
is the first issue of monthly publica- 
tion. 


e 




















(59) SURFACE ACTIVE AGENTS 

American Cyanamid Co., 30 Rocke- 
feller Plaza, New York 20, N. Y. 
Booklet, 44 pp, contains a discussion 
of surface chemistry, facts about 
grades of active agents currently avail- 
able and toxicity data. 
















(60) AIRCRAFT LOCKNUTS 

Boots Aircraft Nut Corp., Norwalk, 
Conn. Catalog, 60 pp, describes differ- | 
ent types of aircraft lock nuts available 
to meet particular specifications needed 
by the aviation and allied industries. 
In addition, information is included 
on a new type of tapped hole and 
self-locking insert. These provide re- 
usable threads in blind holes and are 


















specifically engineered for use in thin 
sections of steel or aluminum or thick | 
sections of plastics, castings or wood. | 
















(61) RESISTORS AND RHEO- 
STATS—Tru-Ohm Products, 2800 
N. Michigan Ave. Chicago 18, Ill. 
. Catalog, 20 pp. Descriptions, photo- 
graphs, listings and selection data on 
resistors and rheostats are given. De- 






tails on a type of ceramic welding 
nozzle also included. 






(62) TEMPERATURE CONTROL 
ACCESSORIES — West Instrument 
Corp., 525 N. Noble St., Chicago 22, 
Ill. Catalog uses example and tables 
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MESI dU HET re a Lets small 
f motors and pumps 
do the work of 
big ones 
























Reduces 
pulsations in 
pipelines and 

mud pumps 















Provides 
powerful grip 
for holding 
operations 


shocks on bucket 
loaders and fork 
lift trucks 












Maintains 
Wà line pressure and 
` eliminates surges | 
\ in drill presses 




























Compensates 
for pressure and 
volume in sugar 
mill rolls 


The Most Versatile 
Hydraulic Component 
Ever Devised! 





U. S. Patents under Olaer Licenses 







Today, Greer Accumulators are found in every conceivable 
hydraulic circuit — the few applications mentioned above 
show tremendous diversity of use. Their wide acceptance is 
due to these important reasons. 1) simple operation, 2) ease 
of installation, 3) minimum maintenance, 4) and complete 
safety. They are rugged and dependable, too — each built to 
take many times the expected work load. 





















Let our experienced application engineers 
show you how a Greer Accumulator can 
reduce the cost, size, weight and com- 
plexity of your hydraulic equipment. Our 
Brochure 301-A gives you technical data 
on the Greer Accumulator. Write or call 
today for your free copy. No obligation. 










GREER HYDRAULICS INC. + International Airport + JAMAICA 30, NEW YORK 


R " 


...t0 obtain cost reduction... 


USes 


HITCHINER 


precision investment 
castings 


The B. C. Ames Co., 

Waltham, Mass., pro- 

ducers of some of the world's 

most accurate micrometer dial 

gauges, is another leading manu- 

facturer who has found that accurate 

HITCHINER INVESTMENT CASTINGS 

reduce production costs by eliminating 
expensive machining operations. The Ames 
"Trutest" case is a typical Hitchiner bronze cast- 
ing held to such close tolerances that finishing oper- 
ations are kept to a minimum. To make this part from 
the solid or to use another type of casting would mean 
prohibitive expense, according to the Ames Company. 


HITCHINER INVESTMENT CASTINGS permit, with only 

a few exceptions, complete freedom in the choice of 
ferrous or non-ferrous metals. The Ames Company 
chose beryllium copper for the clamp castings to gain 
proper metal density, freedom from fatigue, and longer 
life at much lower costs than machined steel clamps. 


CLAMPS 


If you use small castings, your company, like 
Ames and many others, may be able to cut cost 
of components through HITCHINER INVESTMENT 
CASTINGS. We'll be glad to furnish prompt 
quotations on receipt of your prints. WRITE FOR 
FREE BOOKLET TODAY TO — 


HITCHINER Manufacturing Company, Inc. 
MILFORD 4, NEW HAMPSHIRE 


Representatives in principal cities. 





Catalogs and Bulletins. ..... . .continued 
to help determine the type of ther- 
mocouple and protective tube needed 
for virtually any operation. Data arc 
based on ISA "Recommended Prac- 
tice 1.1" of Jan. 19, 1949. The outer 
margin of each page is indexed for 
fast reference to other sections of the 
catalog. Each item is priced. Illus 
trations are drawings for clarity. The 
last two pages are tabulated for main- 
taining stock records with provisions 
for listing the machine, thermocouple 
catalog number, description, previous 
purchase order number, and maximum, 
minimum and in-stock headings. 


(63) CAST STAINLESS CHARAC- 
TERISTICS—Cooper Alloy Foundry 
Co., Hillside, N. J. Booklet of eleven 
reference sheets covering the major 
stainless alloys covers chemical com- 
position, mechanical and physical prop- 
erties, resistance to major corrosive so- 
lutions, machinability, heat treatment 
and weldability. In addition, the 
equivalent ACI, AISI, SAE and 
ASTM designations are given. 


(64) PRESSURE TRANSDUCERS 

Statham Laboratories, Inc., Los An- 
geles, Cal. Bulletin PT-1, 12 pp, 
describes instruments for the measure- 
ment of gage, differential, and abso- 


| lute pressures. Drawings, specifica 


tions and selection tables for eight 
designs for pressure measurements 
from 0-0.05 to 0-10,000 psi are in- 
cluded. 


(65) HYDRAULIC COMPONENTS 
—Hydraulic press Mfg. Co., Mount 


| Gilead, Ohio. Catalog 1101, 28 


pp, illustrated and planned to pro- 
vide quick recognition of general 
specifications. Pumps, motors, power 
units, cylinders, valves and hydraulic 


| circuit cylinders are described and illus- 


trated and general specifications are 
provided. 


(66) REVOLVING JOINTS—Roth- 


| erm Engineering Co., Inc., 7280 De- 


von Ave., Chicago 31, Ill. Catalog 11, 


| 4 pp. Cross-sectional drawings, tables 


of dimensions and other data are used 
to describe line of revolving joints for 
use in rolls, mills, cans, slashers, cal- 
lenders using steam, air, oil, gas or 
water at sub-zero to elevated tempera- 
tures. 


(67) MICROMETERS —George 
Scherr Co., 200 Lafayette St., New 
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Catalogs and Bulletins 


continued 


York 12, N. Y. Pamphlet, 4 pp. In- 
cludes illustrations of micrometers be- 
ing adjusted for wear by an exclusive 
method, of micrometers being checked 
for accuracy with gage blocks and for 
parallelism with optical parallels, of a 
toolsstand used for clamping a mi 
crometer, of micrometer sets in various 
combinations and of depth microm 
eters. A price list inserted in the 
pamphlet contains, in addition to 
prices on all items in the pamphlet, a 
listing of gage blocks in three types of 
sets. 





(68) ELECTRONIC COMPO- 
NENTS — Micamold Radio Corp., 
1087 Flushing Ave., Brooklyn 37, N.Y. 
Bulletin 107, 4 pp, illustrates 11 types 
of interference filters and noise sup- 
pression capacitors. Power ratings and 
attenuation characteristics, three curves 
of typical attenuation characteristics as 
measured in MIL-STD-220 for a 50 
ohm system, are also included. Bulle- 
tin 108 deals with pulse forming net- 
works and delay lines. The operating 
principle of these units, common ap- 
plications and construction details are 
described. Typical circuits showing the 
arrangement of multiple capacitor and 
coil sections are presented. 


(69) TEST DUMMY—Alderson Re- 
search Laboratories, Inc., 10 E. 38 St., 
New York 16, N. Y. Brochure, 11 
pp. Design, construction and specifi- 
cations of anthropomorphic test dum- 
my are discussed and how it may be 
used for investigations of the effects 
of blasts, acceleration and crash effects 
on the human body are described. 


(70) ALUMINUM. CASTING AL- 
LOYS—Apex Smelting Co., 2537 W. 
Taylor St., Chicago 12, Ill. Brochure, 
6 pp. Properties of an aluminum-basé 
alloy series for high-strength castings 
without heat treatment are given to- 
gether with a discussion of its castabil- 
ity and machinability. High machin- 
ability of Ternalloy, which approaches 
5,000 sfm, is explained and compared 
with various other metals and alloys. 


(71) TRANSFORMERS — United 
Transformer Co., 150 Varick St., New 
York 13, N. Y. Catalog A, 26 pp, 
describes transformers for broadcast- 
ing, amateurs, laboratory and replace- 
ment purposes. Also included are re- 
actors, filters and magnetic amplifiers 
for military equipment. 
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Vari-Speed Motor Pulle 






















































































Smaller Units! 
More HP! 


Completely new 
redesigned line 
from '2 to 15 HP! 









































For new or old NEMA Motors 
CHECK ALL THESE NEW REEVES FEATURES 











1 New, smaller disc assemblies are engineered for new NEMA Motors, 
yet usable with old. 








2 New spiral-groove lubrication assures complete lubrication for years 
of rust-free, trouble-free service. 

















3 One-point lubrication. Unit can be lubricated when stopped, or while 
in operation. 














4 Superior base construction provides greater rigidity and strength, re- 
duces vibration and noise. 
















REEVES PULLEY COMPANY è COLUMBUS, INDIANA 











Write for complete details and new bulletin today! 
Specify K8b-V545 





REEVES 









SYNTHANE 


laminated 
plastics at work 





— ae 


" Ó 
In broadcasting this ir inductor 
coil is used in radio and television broad- 
casting. Its Synthane end rings act as in- 


sulators, strong supports. 





ER 
In machinery Synthane ball bear- 
ing retainers are standard in many different 
types and brands of ball bearings. Synthane 
is mechanically strong, almost friction-free, 
light in weight. 


xc i 
eres 











: COME. | 
In plating equipment 
Plating barrel parts are made of Synthane 
because of its combination of properties. 
It's machinable, resistant to acids and alkalis, 
and it has high dielectric strength. 


What’s your PROBLEM ? 
MAIL COUPON FOR FREE FOLDER 


p=- 
Our 25th Year 


! l 
I SYNTHANE CORPORATION | 


| 4 River Road, Oaks, Po. l 











i Please send me your free folder describing ad- I 
l vantages, properties, uses, and kinds of Synthane 
plastics. l 
! Name I 
l Title. I 
l o AT REVENUE l 
I Ce 
i Oum ERO. State. i 


eee eee 
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MEETINGS 





Aug. 23-Sept. 3 

MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY, Cambridge, Mass. A 
two-week special summer program in 
the Automatic Control of Machine 
Tools. Morning Sessions will be de- 
voted to studies of systems and com- 
ponents. Afternoon sessions will cover 
programming techniques, using the 
numerically controlled milling machine 
developed in the servomechanism lab- 
oratory. Tuition for the course is $160. 


Aug. 25-27 

WESTERN ELECTRONICS SHOW & 
CONVENTION, Los Angeles Pan-Pacific 
Auditorium. The show and convention 
are sponsored by The West Coast Elec- 
tronic Manufacturers Association and 
The Los Angeles and San Francisco 
sections of the Institute of Radio En- 
gineers. 


Sept. 1-16 


INTERNATIONAL ELECTRO-TECHNI- 
CAL COMMISSION, University of Penn- 
Phailadelphia, Pa. The 
Golden Jubilee Meeting, the commis- 
sion seeks a better understanding be- 
tween electrical engineers of various 


sylvania, 


countries with common means of ex- 
pression and standards for electrical 
machinery and apparatus. 


Sept. 8-10 


AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS, Fall Meeting, Mil- 
waukee, Wis. The titles of some of 
the papers are: "The electromagnetic 
clutch—its operation, application and 
control"; "Performance operator; 

Design of power spur gears for mini- 
mum  inertia;' "The geometry of 
crossed helical involute gears;" "Ap- 
proximate synthesis of four bar link- 
ages;' "Semi-graphical solution of 
acceleration of plane cam driver roller 


followers and four bar linkages." 
Sept. 13-16 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, National Tractor Meeting & 
Production Forum. Hotel Schroeder, 


Milwaukee, Wis. 
sept 13-25 


FIRST | INTERNATIONAI INSTRU- 
MENT CONGRESS & EXPOSITION, Phila- 
delphia, Pa. Technical sessions will 





run through this period, while the ex- 
positions will open on Wednesday the 
ISth. Eight technical societies are 
cooperating with the Instrument So- 
ciety of America in arranging the 
meeting. 


Sept. 28-Oct. 1 

ASSOCIATION OF THE IRON AND 
STEEL ENGINEERS. Iron and Steel Ex- 
position, Public Auditorium, Cleve- 
land, Ohio. 


Oct. 4-6 

NATIONAL ELECTRONICS 10TH AN- 
NUAL CONFERENCE, Hotel Sherman, 
Chicago, Ill. 


Oct. 5-9 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, National Aeronautic Meeting, 
Aircraft Production Forum, and Air- 
craft Engineering Display. Hotel Stat- 
ler, Los Angeles, Calif. 


Oct. 6-7 

INSTITUTE OF RADIO ENGINEERS, 
Professional Group on Nuclear Science. 
First Annual Conference, Sherman 
Hotel, Chicago, Ill. The theme of the 
conference will be Nuclear Reactor 
Technology, Particle Accelerators, and 
Nucleonic Instrumentation. A review 
of European Reactor Technology by 
noted scientists will be presented. 


Oct. 11-15 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS. Fall General Meet- 
ing, Morrison Hotel, Chicago, Ill. 
Special emphasis will be on the elec- 
trical aspects of air transportation, with 
eight sessions planned on this subject. 
The Science and Electronics Div. plans 
sessions on computing devices, elec- 
tronics, and nucleonics. 


Oct. 18-20 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS. The National Transportation 
Meeting. The Sheraton-Plaza, Boston, 
Mass. 


Oct. 25-27 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS, The Machine Tool 
Conference, Hotel Statler, Detroit, 
Mich. 


Nov. 1-5 

AMERICAN SOCIETY FOR METALS. 
The National Metal Exposition & 
Congress, International Amphitheater, 
Chicago, Ill. Headquarters at the 
Palmer House. 
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Properties of Synthane 


Among the outstanding properties of Synthone are 


Ni 






Product Engineering 


1. Mechanical strength. Synthane 
exhibits excellent strength under 
tension, compression, impact, vi- 
bration and mild shock loads. It 
will not delaminate 


2. Dielectric strength. Synthane 
is widely used as an insulating 
material in many different 
applications 


3. Low moisture absorption. Most 
grades of Synthane are highly 
moisture resistant. Special grades 
are available for applications 
where absorption must be at a 
minimum 


4. Dimensionally stable. Synthane 
is a thermosetting plastic with a 
minimum cold flow. It holds its 
shape under normal conditions 
and at elevated temperatures 
5. Availability. In addition to 
more than 33 grades of sheets, 
Synthane is also supplied in many 
grades of rods and tubes. Molded- 
laminated and molded-macerated 
ports ore also manufactured. A 
complete fabricating service is 
available 
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@ This circuit breaker bushing is a 
most unusual application for Synthane 
laminated plastics combined with 
another material. Basically it’s a con- 
ductor and an insulator—a -olid 
copper bar—to which is bonded a 
thick insulating shield of Synthane 
laminated plastic 

There is one little joker in the design 
each bushing contains a thin copper 
grid, only .003" thick, buried in the 
insulating plastic. It is positioned con- 
centric to the copper core as the 
Synthane is being wound before curing 
After curing, the bushing goes to our 
fabricating department. Here pre- 


cision machinists turn off the Synthane 


Our 25th Year 


SYNTHANE CORPORATION, OAKS, PA 





























over the grid until the delicate grid is 
fully exposed—yet unharmed 


Syntnane—the material—was chosen 
for this job because of its combination 
of high dielectric streng:h, tough- 
ness and machinability. Synthane, the 
company, was selected because of its 
ability to handle a tough job. Our 
fabricating department is especially 
equipped to work with laminated 
plastics 

Look into the advantages of S$ 
laminated plastics and Sy fabri- 
cating service. Write for a free catalog 
detailing both. Synthane Corporation, 


4 River Road, Oaks. 


Pennsylvania 





LAMINATED 


PLASTICS 





Clean, bright, accurate, strong — that's the story of Ritco Drop 
Forgings. We produce parts to your blueprint in steel or non-ferrous 
metals, in weights from % Ib. to 15 lbs. 

Come to Ritco for Drop Forgings, special fasteners, and finished 

bolts with regular or heavy heads. 
p)?" Also, take advantage of our complete 
o = 


facilities for finishing — machinihg and 
~ 
M 1 834 Ny grinding. Send blueprints and specifica- 


v 1954 M tions for free estimates. 
E: S RHODE ISLAND TOOL CO. 
148 West River St. 


SERVING AMERICAN INDUSTRY Providence 1, R. I. 
FOR 120 YEARS 


s Exclusive New England 
b ah Representatives for 
» Cleveland Cap Screw Co. 


Ad Libbing by the Editor 


Years ago, before World War I, 1 
heard this story concerning registra- 
tion of brand names. The details are 
hazy but the basic idea and the prin- 
ciples involved are still clear in my 
mind. 

The executive vice president of a 
concern in Germany manufacturing 
cigarettes was named Steengraf. The 
company was introducing a new brand 
of cigarettes and some one thought it 
would be a cute idea to reverse the 
syllables in Steengraf and call this new 
brand Graf Steen cigarettes, "graf" 
being the German word for the no- 
bility title "count." So they made ap- 
plication for registration of the brand 
name "Graf Steen.” 

Back from the government registra- 
tion bureau came a long, meticulously 
detailed form with the request that it 
be filled out completely and signed by 
Count Steen, with the signature to be 
notarized, or at least sworn to. The 
cigarette company returned the form, 
unsigned, with the explanation that 
the derivation of the brand name Graf 
Steen was simply Steengraf in reverse. 
Back from the bureau came the reply 
that it makes no difference, the tobacco 
company must find Count Steen or 
Graf Steen and have him sign the 
form. 

"But there is no Graf Steen!" ex- 
claimed the cigarette manufacturer. 
“We have looked all through Bae- 
decker's listing of nobility, have 
searched all libraries and there is no 
Graf Steen!” 

Replied the bureau boys, ‘Merely 
because you did not find a Graf Steen 
does not prove there is no Graf Steen 
Perhaps it merely proves that you did 
not look hard enough or not in the 
right place. We cannot allow you to 
use the brand name Graf Steen until 
you find the gentleman and induce 
him to sign the form.” 

Graf Steen cigarettes never reached 
the market. 

It is a true story, interesting and 
instructive. Just because one does not 
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dans, Souci . continued 


know about it does not mean the thing 
is non-existent. And conversely, merely 
because a thing exists does not neces- 
sarily mean that people know about it. 
It is only too easy to keep secret those 
things that you want everybody to 
know about. 


Pernicious Secrecy 
It was in the early twenties that I 
visited a foundry in the Lehigh Valley. 


this foundry 
made cast iron trolley car wheels. All 


Among other things, 


or most cast iron wheels that ride on 
rails have a chilled tread to minimize 
rim wear. I wanted to take a few stu- 
dents to visit that foundry because it 
would give them the chance to see the 
chills and how they are placed in the 
mould. I also expected that the foun- 
dry would have some sectioned wheel- 
rims that showed the depth of chill. 

"Sorry," said the manager when I 
spoke to him. “We don’t show any 
body how we make these trolley car 
wheels. It is our secret. We make the 
best cast iron trolley car wheels that 
are made and we are not going to let 
any one see how we make 'em." 

At that time I was spending my 
summers at the Berwick plant of th 
American Car and Foundry where they 
had a big foundry making cast iron 
freight car wheels, and no secrets 
either. So I said to the manager: 

‘Now that is interesting. You know, 
I have seen them making cast iron 
freight car wheels at the Berwick Plant 
American Car and Foundry 

They make the best freight 
the best 


of the 
Company 
car wheels, just as you mak 
trolley car wheels. But of course 
freight car wheels are heavier and 
harder to make, but they make the 
best. Go up there some time and tell 
my friend W. S. Johnson, the general 
manager, that I sent you. He will be 
glad to show you the foundry and 
tell you how they make the best wheels 
They are so proud of the job they ar 
doing that they couldn't possibly keep 
it a secret.” 

Ihe Lehigh Valley outfit never did 
amount to anything and finally just 


I think 


it was blown away, just like the 


shriveled up and disapp« ared 


Hoosier schoolmaster 

Secrecy is the greatest stumbling 
block in the path of progress. A com- 
pany that depends on secret processes 
to retain its competitive position soon 
gets into a deep rut with a dam at each 


end, usually called a grave.—G.F.N. 
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Stymied by a bellows 
assembly design problem? 


Mr. L. M. Puster of our engineering staff, specialist in bellows applications. 


€ Whatever your problems on 
bellows assemblies, this specialist 
can give you answers that will save 
you time, trouble and money. 


Hell know the advantages of 
metals to be considered for your 
application—brass, stainless steel, 
monel or nickel. He'll know the 
type of end fittings you should use. 
He'll recommend the correct bel- 
lows charge—volatile liquid or gas. 
And he'll give you the right advice 
on many other factors that will help 
make your bellows design plans 
more efficient. 


^ 


Sylphon and Bridgeport bellows 
assemblies are used in many ways— 
for thermostatic devices, pressure 
controls, hydraulic mechanisms, 
expansion joints, as flexible con- 
nectors and in more applications. 

Find out how our engineers can 
help you—and count up the savings 
our half-century of experience and 
ampleproduction facilitiescan make 
for you. Write for full information. 


SEND FOR FREE BULLETIN 


An idea-filled builetin about metal bel- 

lows and bellows assemblies is yours for 

the asking. Send for free copy. Ask for 
Catalog PP-1400. 


Kober haw Fulton 


CONTROLS COMPANY 


FULTON SYLPHON DIVISION BRIDGEPORT THERMOSTAT DIVISION 


KNOXVILLE !. TENNESSEE 


BRIDGEPORT !, CONNECTICUT 





RESINITE 


eoe CT 
increase 
efficiency 
of your 


iron core 
insertion 
production 
by 20% 


Special embossed construction eliminates torque control prob- 
lems and stripping . . . prevents breakage or freezing of cores 
due to cross threading or improper starts. 


Custom fabrication to your exact specification assures correct 
dimensions to within the most critical tolerances, plus uni- 
formity throughout. 


Threads are positioned in accordance with your requirement 
—full thread, each end, one end, center only. 


We will furnish—without charge—a pilot production run of 
custom-made embossed forms to fit your particular applica- 
tion. We will also send a winding mandrel made to the speci- 
fications you supply. 


Contact us now for full details about this special offer. 
Request technical bulletin, Use of Threaded Tubes, Threaded 


eT TE Iron Cores VS. Torque Control. 


T TY wy 


CORPORATION 


Sales Representatives in: 
New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 $t. Louis, Missouri, Sterling 2318 
Metropolitan New York, New Jersey: Maryland: 
Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 
Upstate New York: Philadelphia, Camden: 
Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: California: 
Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 
Indiana, Southern Ohio: Canada: 
Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 


PRECISION PAPER TUBE COMPANY 


2035K W. CHARLESTON ST. CHICAGO 47, ILLINOIS 


ENGINEERING 


ABSTRACTS 


PVC and Polyethylene 


Abstracted from “Flexible Materials—Ex- 
trusion and Molding Developments,” by 
Frank A. Martin, Hoover Company, 
North Canton, Ohio, before the SPI An- 
nual Conference, June 8, 1954, held in 
conjunction with the Sixth National Plas- 
tics Exposition, Cleveland, Ohio. 


THE TERM “FLEXIBLE PLASTICS” is 
often applied to plasticized compounds 
of polyvinyl chloride and its copoly- 
mers, and polyethylene. The properties 
of PVC and polyethylene are too well 
known to require more than a brief 
enumeration. Both are thermoplastic 
in nature and thus require no vulcan- 
ization. PVC may be compounded to 


| give a wide range of physical proper- 


ties. Polyethylene has inherently good 
low temperature properties, and PVC 
may be compounded to have reason- 
ably good properties at low tempera- 
tures. Both materials are unsuitable for 
use at high temperatures. 


PVC Compounding 

Before PVC resin is useful for either 
molding or extrusion, it must be com 
pounded with other materials. Plasti- 
cizers are added to make it flexible, 
stabilizers to protect it from the de- 
teriorating effects of heat and light, 
fillers to improve processibility and 
lower costs, and lubricants to aid proc- 
essing. The finished compound can 
be in one of two basic physical forms 
If the compounding is done on a 
mixing mill or in a Banbury mixer and 
sufficient heat is applied to flux or 
melt the resin, then the compound 
must be chopped or pelletized, and it 
ends up in a granular form. This was 
the earliest approach to the PVC com- 
pounding problem. If, however, the 
various ingredients of a PVC com 
pound are mixed in such a way that 
only sufficient heat is added to cause 
the resin to absorb the liquid com- 
ponents without actual fluxing of the 
resin, then the resultant compound 
ends up as a dry, free-flowing powder, 
commonly referred to as a dry-blend 
This latter type of compounding has 
attracted widespread interest in the 
past several years for a variety of 
reasons. Equipment costs for dry 
blending are lower than for making 
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Product Engineering 


For maximum versatility 


in production inspection... 


the NEW KODAK CONTOUR PROJECTOR, Model 4 


You'll find setups are faster, fixturing easier 
when you use the Kodak Contour Projec- 
tor, Model 4, for routine gaging of pre- 
cision parts. 

Designed for use on the inspection line, 
it has a movable table with 4 inches of 
travel in both horizontal and vertical direc- 
tions. This lets you handle a wide variety of 
parts with simple fixturing. 


The Kodak Contour Projector, Model 4, 
has the same unique optical system as the 
famous Kodak Contour Projectors, Models 
2A and 3. The 14-inch viewing screen cov- 
ers a field of 1.4" at 10X magnification. 
Vertical illuminator, surface illumination, 
six-power lens turret, and rotating screen 
with protractor ring are available as acces- 
sories. For complete details, write to: 


EASTMAN KODAK COMPANY 


Special Products Sales Division 
Rochester 4, N.Y. 


the KODAK CONTOUR PROJECTOR 
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CONTACT THE 


K&J Wm. T. Wyler, Box 126. Stratford, Conn. 
REPRESENTATIVE 


NEAREST YOU 


KUHN & JACOB 


be the molder of this 
for the - - - 


ive housing 


attract 


The "new look" acquired by this tried-tested- 
proven UHF Converter is largely due to the beau- 
tiful job of custom Bakelite molding done for 
Granco Products, inc. of Long Island City by 
KUHN & JACOB MOLDING & TOOL COM- 
PANY. The housing comes out of the 2-cavity 
die practically complete, with the exception of 
minor finishing operations. 


Not only do we do the molding in such cases, 
but we make the molds as well. In fact we can 
place at your disposal complete facilities, from 
design to finished piece. Our operations are 
economical, too. Just write us a description of 
what you have in mind. We'll be glad to help you 
in any way we can. 


KUHN & JACOB 


_ MOLDING & TOOL CO. 


1204 SOUTHARD STREET, TRENTON 8, N. J. 


Telephone — Penn. 6-0346 


Telephone — Bridgeport 7-4293 
Wm. A. Cholverus, Corson Road, 
Princeton, N. J. 


$. C. Ullmon, 55 W. 42nd St., New York, N. Y. 
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granular compounds, as are the mixing 
costs. Also the lower processing tem 
peratures for dry-blending result in 
better heat stability for subsequent 
processing. 


PVC Molding 


PVC compounds are usually molded 
by the injection process. Good mold 
ings can be obtained on any of the 
common injection machines using 
either granular or dry-blend com- 
pounds, if certain fundamental prin 
ciples are observed. First, the heating 
cylinder temperatures necessary for 
plasticizing vinyl compounds approach 
the decomposition temperatures. Sec- 
ondly, PVC compounds have a lower 
heat transfer coefficient than most other 
thermoplastics. The powder mixes, 
incidentally, have a lower heat transfer 
rate than do granular compounds. 

The basic problem in molding 
flexible PVC compounds becomes that 
of getting sufficient heat into the ma- 
terial to render it moldable without 
overheating to the point where decom- 
position sets in. Heating chamber 
temperatures of 350 to 375 F are com- 
monly used, and at such temperatures, 
if the material is not allowed to stand, 
the danger of decomposition is rela 
tively small. The plasticizing action is 
not generally a uniform one, since heat 


| is applied principally to only one side 


of the material thickness. Further 
plasticizing action can be, and fre- 
quently is, obtained by making use of 
the principle that frictional heat is 
generated when the material is forced 
through a restricted passage. There- 


| fore, the judicious selection of nozzle 


and gate sizes can add very materially 
to the overall plasticizing action 
Since cylinder temperatures must be 


| held down and coefficient of heat trans 


fer is low, the net result is lowered 


| capacity of the machine. Some ma 


chines must be de-rated 50 per cent in 
comparison w ith their capacity to mold 


I 
other thermoplastics. 


Industry-wide experience has shown 
that the screw type extruder does an 
excellent job of plasticizing flexible 
vinyl compounds. The principle of 
pre-plasticizing can, therefore, be ap- 
plied to the injection molding of PVC. 
Screw pre-plasticizing has been found 
to offer a number of advantages: (a) 
more thorough, uniform plasticizing 
action, resulting in better surface finish 
and gloss; (b) plasticization at lower 
machine temperatures as a result of the 
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frictional heat, which means less 
danger of material decomposition; (c) 
greatly increased plasticizing capacity 
resulting in more cycles per hour. Still 
another advantage of screw pre-plas- 
ticizing is that the gate size is no longer 
critical since it is no longer used to 
accomplish part of the plasticizing 
action. A further point in favor of 
screw pre-plasticizing is that the com- 
pounding action of the screw is ideally 
suited to the molding of dry-blends. 


Extrusion of PVC 


The art of extrusion is much more 
highly developed than is the molding 
of flexible PVC. Here again, the 


| 


compound can be either in granular or | 


dry-blend form. The extruders are 
essentially the same for either type of 
compound. They can be either oil or 
electrically heated. If electrical heat 
is used, some provision for carrying 
away the excess frictional heat is de- 
sirable. This may be accomplished by 
water jackets or by forced air. 

For extrusion of dry blends, a screw 
length of 15 to 25 times the diameter 
is recommended. A compression ratio 
of 1.5 or 2 to 1 is satisfactory for 
granules, but for dry blends, the com- 
pression ratio of 3.5 or more is neces- 
sary. 

The lower heat transfer rate of the 
dry blends in comparison to granular 
compounds also affects the extrusion 
conditions required. With a granular 
feed the extruder zone temperatures 
will generally run from approximately 
300 F at the feed end, to 350 F at the 
end of the screw, with 350-360 F die 


temperatures. Dry blends require 


somewhat higher temperatures which | 


may range up to 400 F 
barrel, with die temperatures about 
the same as for granules. 

Flexible PVC materials have found 
a wide variety of extrusion‘ outlets. 
Wire coating with PVC accounts for a 
large portion of the total PVC usage. 
Refrigerator door gaskets and channel 
strips for storm sash are widely ex- 
truded from PVC. Flexible PVC tub- 
ing in a variety of sizes and com- 
pounds has found wide use in such 
applications as laboratory tubing, beer 
tubing, plasma tubing and aircraft 
wiring ducts. 

The ease with which flexible PVC 
compound can be extruded without a 
subsequent vulcanization as is necessary 
with rubber makes PVC a formidable 
competitor with rubber for applications 


along the | 





















You enjoy the economy of quality 
when you use Townsend tapping 
screws. They are made to provide an 
easy method of securely fastening 
metal, plastics, wood, asbestos and 
compositions with efficiency. 

The use of Townsend thread form- 
ing screws eliminates costly tapping 
operations as the precision-rolled 
thread forms a mating thread when 
the screw is driven into the material. 
They are widely used in sheet metal, 
castings, and a variety of non-metal- 
lic materials. They may be removed 
and replaced without impairment of 
their holding power. 

Townsend thread cutting screws 
have an off-center slot which pre- 
sents a true, sharp, thread-cutting 
face which acts as a tap when the 
screw is driven into an untapped hole. 
By cutting their own threads, these 
screws fit tightly and resist loosening 




























































You Get Economical, 
Quick, Secure Fastening 
with Townsend Tapping Screws 


from vibration. There is no chance of 
size discrepancy between screw and 
tapped hole. 

Townsend tapping screws are avail- 
able in the types shown here in a 
variety of head styles with slotted or 
Phillips recessed and hex heads. They 
are but one group of the Townsend 
family of 10,000 types of standard 
and special fasteners and small parts 
used by all industry to improve as- 
sembly and speed production. 

As representatives of “The Fasten- 
ing Authority” Townsend engineers 
can draw upon 138 years of accumu- 
lated experience in wire drawing and 
cold forming to help solve your fast- 
ening problems. You can depend 
upon Townsend to give you excellent 
service in any quantity. For addi- 
tional information on the economy 
of using Townsend tapping screws. 
send the coupon below or write. 





Townsend 


COMPANY * ESTABLISHED 1816 





NEW BRIGHTON, PENNSYLVANIA 


Sales Offices in Principal Cities 





In Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 


















































































































































TOWNSEND COMPANY 


Sales Department 
New Brighton, Pa. 


Please send to me without 






obligation Tapping Screw 


Bulletin TL-88. 
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with CAMBRIDGE 
Woven Wire Conveyor Belts 


























Metal products can be heat treated, quenched and cooled in one con- 
tinuous series of operations on Cambridge belts. All-metal belt is 
unharmed by temperature, quench oils or sharp-edged, heavy loads. 
Working in process temperatures from sub-zero to as high as 2100° F. 
. and in dry or highly corrosive conditions . . . you'll find Cambridge 
Woven Wire Conveyor Belts help provide cost-cutting, automatic 
production by allowing you to process the work continuously. No 
batch operations, less manual handling in processing metal, food, 
chemical or ceramic products. 
OPEN MESH CONSTRUCTION of belt provides free 
circulation of process atmospheres for uniform 
treatment, free drainage of process solutions. Of 
course, the all-metal construction means lowest 
maintenance cost. 
CAMBRIC GE BELTS are available in any meta or 
alloy. Thus, the belt recommended for you can 
be fabricated from the specific material that will 
give longest belt life under your operating con- 
ditions. In addition, Cambridge belts can be 
woven to any length or width and in a wide variety of weaves and mesh 
sizes to meet your needs. 
FREE REFERENCE MANUAL gives full details on how Cambridge belts 
can boost output, cut costs by providing continuous, automatic produc- 
tion . . . automation! Includes all specifications and details, also metal- 
lurgical tables. Write for your copy today! Or, for specific recommen- 
dations, call in your Cambridge Field Engineer. He's listed under 
"Belting-Mechanical" in your classified 'phone book. 
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where vinyl properties permit its usc 

Whereas thc 
vitally interested in the manufacture 
and processing of PVC, fabrication of 
polyethylene has remained primarily in 
the hands of purely plastics processors 
This may be accounted for by the fact 
that PVC and rubber are competing 
for the same end uses, while poly- 
ethylene, although it may be construed 
as a flexible plastic, is not so directly 
competitive with rubber. 

Polyethylene is easy to mold by the 
injection process. This material does 
not readily decompose at processing 
temperatures. The problems encoun- 
tered in molding PVC are therefore 
non-existent. biggest 
problem in molding polyethylene is 
control of mold shrinkage. Shrinkage 
can be varied widely through control 
of material mold 
and of injection pressure. 

The extrusion of polyethylene has 
largely been in three types of goods 
piping, wire covering, and blown film. 
Polyethylene pipe has been very suc- 
cessful for jet wells and for carrying 


rubber industry is 


Perhaps the 


and temperatures, 


corrosive mine waters. Its light weight 
makes it easy to install, and its chemical 
resistance practically eliminates main- 
tenance problems. Twenty million 
pounds of polyethylene were used for 
pipe in 1953. 
Polyethylene’s excellent dielectric 
properties, good aging, and low water 
absorption have combined to bring it 
to prominence in the insulated wire 
and cable field. Its dielectric strength 
at high frequencies makes it better 
than 


while the 


rubber for such applications, 
low moisture absorption 
renders it outstanding for submarine 


cable jacketing. 


Rigid and 
Rubber-Modified PVC 


Abstracted from “Rigid Vinyls and Rub- 
ber-Resin Blends—Processing and Appli- 
cations,” an address delivered by George 
S. Laaff, Bolta Products, Div. of General 
Tire & Rubber Co., Lawrence, Mass., be- 
fore the SPI Annual Conference at the 
Hotel Cleveland, June 8, 1954, held in 
conjunction with the Sixth National Plas- 
tics Exposition at the Public Auditorium, 
Cleveland, Ohio; June 7-10, 1954. 


PRIOR TO 1950, rigid vinyl, generally 
acknowledged as a vinyl chloride ace- 
tate copolymer compound, had gained 
wide acceptance for many consumer 
and industrial applications. 

In 1950 the first domestic unplasti- 
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cized polyvinyl chloride resin com- 
pounds in the form of sheets, pipes, 
tubes and rods were offered to industry 
as a new tool in the fight against 
corrosion. 

The term "unplasticized" PVC is 
used when referring to a compound of 
substantially pure polyvinyl chloride 
resin in which only the minimum 
amount of stabilizer for processing 
and service life is used. 

Unfortunately, the establishment of 
unplasticized PVC as a prime material 
for corrosion resistant service has en- 
countered considerable opposition due 
to its basic lack of toughness. The 
Germans have proved a basic concept 
that polyvinyl chloride, when used as 
a corrosion resistant material, must be 
modified as little as possible. Only 
through the use of unadulterated ma- 
terials can the inherent chemical re- 
sistance capabilities be realized, and 
full possibilities for the welding of 
extruded, molded or sheet parts be 
achieved. 

One means of imparting improved 
toughness to PVC has been the in- 
corporation of rubber blends. Rubber 
modified compounds have been suc- 
cessfully produced by direct addition 
of premasticated Buna-N rubber to 
fluxed vinyl in a Banbury mixer or by 
the co-precipitation of blended latices. 
The product derived from co-precipita- 
tion can be dried and reduced to finc 
resin particles. As with all vinyl resins, 
it must then be formulated with sta- 
bilizers, colorants and lubricants. 

Twin screw extruders are believed to 
produce the greatest quantity of un- 
plasticized and modified PVC pipe and 
tubing in the world today. However, 
the single screw extruder is being de- 
signed to extrude all thermoplastics 
from granules or powder at rates 
once considered "fantastic." Foremost 
among the requirements recognized as 
the basis of new designs is the utili- 
zation and necessary control of fric- 
tional heat. The extruder of the future 
will have great power, short and long 
screws, single or multiple mixing sta- 
tions at the front, center or rear and 
it will deliver a variety of completely 
fluxed materials at a rate of over 500 
Ib per hour. Temperatures will be 
controlled +0.5 F, by means of high 
velocity recirculating fluids and the 
bottleneck of sizing and takeup systems 
will be broken. 

High molecular weight emulsion 
polymerized resins have been found to 


Product Engineering — August, 1954 


New 


é AIARA 


Kx SYNCHRONOUS 
MOTOR 


10: %€: Sam 
wh Mor 
suBs: Naw Mot 


This does not tell the whole story by any means, but it 
does indicate the growing acceptance of this 

powerful motor for all types of instrument and control 
applications which require constant speed and 
dependability even under adverse environmental 


conditions. The complete story is yours for the asking. 
Write today. 


BOX 7, CENTERBROOK, CONNECTICUT 
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extrude with great ease and with a 
mirror finish both inside and out. The 
heat welding values, however, are low. 
Many extruders learned from costly 


experience that three commercially 


available resins will give three pipe 
sizes—over, under and die size. For- 
mulation changes often entailed retool- 
ing. Every extrusion die blueprint was 
submitted to the tool shop with ap- 
prehension because any change in resin 


| or compound formulation would 


change the end dimension. Now, mo- 
lecular weight and molecular weight 
distribution are being studied to ascer- 
tain their effect on melt-down viscosity 
in relation to physical properties and 
appearance. The polymet chemist has 
thus been stimulated to work with the 
extrusion engineer to determine the 
merits of various polymerization tech- 
niques and improve on uniformity 
For example, control of the specific 
viscosity to the third figure has been 
found necessary to insure optimum 
bonding strength of laminated unplas- 


| ticized PVC sheets and insure uniform 


extrusion behavior of large diameter 
pipe, tubes and rods. Modified PVC is 
less critical in this regard. 

Conversion and fabricating equip- 
ment include deck and continuous 
laminating presses, injection, extrusion 
and ring and plug molding, as well as 
vacuum molding 

As with unplasticized PVC, the 
method of fabrication offering the 
widest range of applications for modi- 
fied PVC and extending the possible 
size of installations almost infinitely, 
is that of hot gas welding. Much of 
the art of early hot gas welding has 
now been resolved into widely accepted 
concepts. The present day hot gas 
welding torch consists of a coiled tube, 
heated by a gas flame or resistance coil, 
through which passes the welding gas, 
usually compressed air or an inert gas 
such as nitrogen or carbon dioxide. By 
varying the size of the flame or the 
velocity of the gas, the temperature of 


| the issuing hot gases may be varied 


over a wide range. For welding modi- 
fied PVC, temperatures of 500 to 
575 F are normally used. This opti 
mum gas temperature would appear to 
be 20 to 25 F above that used for 


unmodified PVC. 


An automatic welding machine has 
lately been developed and production 
tested—-welding at the rate of over 30 
in. per min as compared to hand weld 
ing of 10 to 12 in. per minute. This 
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machine welds faster, more uniformly, 
strainfree and the welding values are 
higher. 

The addition of modifying rubber 
seems to cause a slight reduction in th: 
weldability of unplasticized polyvinyl 
chloride, thus creating a problem in the 
production of a welding rod able to 
withstand impact. A welded joint of 
high impact sheets inevitably lacks the 
impact of the sheets themselves. Where 
an unplasticized PVC weld might have 
an impact strength superior to the 
sheets used, a similar weld of a PVC- 
rubber blend is consistently the weak- 
est point. 

In conjunction with extruded pipe 
many types of fittings are available. 
There are both transfer and injection 
molded fittings as well as fabricated 
fittings. Most joints now in use are 
of the threaded, molded or cemented 
variety. By making use of the rheo- 
logical properties of PVC, a newer type 
of fitting is available 
pling shrink fitting—which may be 
used alone or supplemented with ce- 
ment or welding. A molded fitting is 
pre-stressed to a dimension greater 
than normal. By inserting the ends of 
pipes to be connected, and relieving 
the strained section of the fitting by the 


a shrink cou- 


gentle application of heat, a tight bond 
is formed by the resultant shrinkage 
Caution must be used in the heating 
of the fitting. It is imperative to heat 
the fitting slowly through its entire 
thickness to avoid surface cracking. 

Modified polyvinyl chloride may be 
shaped by slight modifications of the 
common forming techniques used in 
the plastic industry. Shallow forming 
may be effected on thin sheets by the 
vacuum method. The molds may be 
made inexpensively of wood, masonite 
or aluminum. A vacuum of 17-25 in. 
of mercury is sufficient to mold sheets 
up to d in. thickness. The material is 
heated in an oven and is then quickly 
placed on the mold. A sealing frame 
is lowered, and the vacuum is applied 
and maintained until the stock cools 
somewhat, and then the molded piece 
is removed. After complete cooling 
the piece is trimmed on a saw, router 
or shear. 

When moldings are made of thicker 
materials or where deeper draws or 
sharp curves are required, the "Plug 
and Ring" mold may be used. The 
sheet, heated as in vacuum molding, 
is placed in the mold. The forming 
plug is lowered until the pressure ring 
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ICALLY ASSURES 
| SATISFACTION 


Increases Productive Capacity 
Saves on Repair Bills 
Eliminates Costly Hand Oiling 
Reduces Downtime 

Lengthens Machine Life 


cation as an integral part of 

your equipment, your cus- 
tomers benefit from continuous peak 
production. Plant after plant reports 
increased out-put and greatly reduced 
ma.ntenance costs with Bijur-equipped 
machines. Costly downtime for lubri- 
cating by hand is eliminated. Every 
bearing is metered the proper quantity 
of oil at predetermined intervals. Work 
spoilage and bearing troubles caused 
by over-lubrication are avoided. Fire 
hazards are reduced. Personnel acci- 
dents are prevented. 


x ""ITH Bijur Automatic Lubri- 


0-3 


«I» 


~ 


Bijur gives you the opportunity to 
add customer satisfaction through im- 
proved machine performance. 


More than a million Bijur-protected 
machines are in use. Hundreds of 
leading manufacturers standardize on 
Bijur as “built-in” components of their 
machines. Bijur emphasizes custom- 
engineering, and we will gladly co- 
operate in designing a system to meet 
the specific requirements of your 
machine. 


Design Bijur into your machines 
now in production or in the planning 
stage. Write for literature and engi- 
neering information. 


® 2369 


Bijun 


LUBRICATING CORPORATION 
Rochelle Park, New Jersey 
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air conditioner 
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fan applications 


Potential savings 
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this new LOYD SCRUGGS 
6-pole shaded pole motor 


may be your answer! 


This new motor is typical of Scruggs’ fast-growing versatility in the 
fractional horsepower motor field. 


The precision standards of Scruggs motors, proven in Dictaphones and 
many other famous products, are more rigid than ever. And new plant 
facilities now permit faster deliveries, wider scope and lower pricing. 


Take advantage of this custom-built motor service at stock motor prices. 
Develop better products at lower cost! 


WE’LL SEND YOU a sample motor built to your specs.Write today 
for detailed Data and Performance Chart. Immediate service! 


CHECK THESE QUALITY FEATURES: 


$. Copper-weld rotor for uniform 
performance 


2. Long-life sintered bronze bearings 


3. Extra large oil reservoirs 


4. Extremely quiet running 

5. Rotor electronically balanced 

6. Double varnish impregnation 

7. Design practically eliminates AC hum 


You can slike your Aeputilion, on Leruiggd Mtia 
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grips the sheet edges. The plug then 
continues downward pressing the sheet 
into the mold contour. Because of the 
pronounced "elastic memory," formed 
parts must be rigidly clamped in the 
forming jig until completely cooled. 

As in the machining of unplasticized 
PVC, care should be taken to avoid 
sharp changes in cross section. Drill- 
ing or grooving in areas of critical 
stress must also be avoided. Parts 
should not be "forced fit" if there is 
an alternative. If proper consideration 
is given the design and shaping of 
machined parts, their service life will 
more than compensate for the time so 
spent. 


Flame-Plated 
Tungsten Carbide 


Abstracted from "Flame-Plating Tungsten 
Carbide," by M. A. Teter, Development 
Engr., Linde Air Products Co., New York, 
N. Y. Presented at the Tenth Annual 
Meeting of the Metal Powder Association, 
Chicago, Ill, April 1954. 

TUNGSTEN  CARBIDE deposited by 
flame-plating on a wide variety of 
metals such as aluminum, magnesium, 
and titanium offers such properties as: 
(1) a combination of light weight, 
low inertia and wear-resistance, (2) 
relatively low modulus of elasticity, 
and (3) resistance to thermal and 
mechanical shock. Essentially, flame- 
plating is a method of applying tung- 
sten carbide in thin layers, 0.002 in. 
0.010 in. thick, to base metal with no 


| detrimental base metal dilution or 


over-heating. Parts being plated sel- 
dom reach or exceed 400 F. Such a 
temperature has little or no effect on 
the base metal. Flame-plated tungsten 
carbide is not intended to replace solid 
carbide, but to supplement carbide and 
other wear resistant materials in many 
applications. 

The material presently applied is 
92 percent tungsten carbide and 8 
percent cobalt. Because of the unique 
method of application, the material's 
micro structure is completely different 


| from that of solid carbides, resulting 


in differences in physical properties 
and characteristics between the mate- 
rials. 

The hardness of the flame-plated 


| coating ranges from 1,400 to 1,500 


Vickers Pyramid Number, on applica- 
tion of a 300 gram load. This com- 
pares approximately to 89 Rockwell 
"A." Flame-plated tungsten carbide 
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Invariably this question is 

brought up by seasoned buyers. 
Experience has taught them | 

that no amount of good intentions ¢ 
can compensate for inadequate 
production machinery. To such 
practical and fore-sighted 

men, the following facts are 
presented for consideration: 


To meet customer requirements for 
quality tested AlSiMag ceramics, 
American Lava Corporation main- 
tains lineups of modern high speed 
presses which can produce 


(more than enough, 
laid end to end, to reach from Phila- 
delphia, Pa., to Washington, D. E 


Why risk dole delivery when you 
can command AlSiMag production 
facilities ready to serve you? 


9 » > 
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Give your customer more for his money 


SLOW DOWN WEA 


with Carboloy,, cemented carbides 























Wear is the common denominator of all equipment, reducing life, ac- 
curacy and greatly increasing costs. 

To slow down wear, many product and machine designers are apply- 
ing Carboloy cemented carbides. In most instances, wherever friction, 
corrosion, erosion or abrasion are met, Carboloy cemented carbides can 
increase durability many times over. 

These three case histories are typical of many more which may 
suggest important wearproofing possibilities for your own machines 
and products. 

Look over your products and call upon the Carboloy Engineering 
Appraisal Service for expert assistance. We will work with you in 
selecting and applying the cemented carbide that will best solve your 
wear problem. This service is free. Please write. 
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Power socket wrenches, equipped with In textile mills, threads traveling at high 
carbide inserts, outlasted ordinary wrenches speeds quickly cut through steel or porcelain 
a minimum of 15 to 20 times; eliminated guides. Carbide guide ring inserts, used to 
screw, product damage caused by wrench resist such wear, lasted 50 to 100 times longer 
slippage; sharply cut socket replacement They also greatly reduced thread snagging 
costs and production line downtime and snapping, spoilage and downtime 
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High abrasion resistance 








High corrosion resistance 











High erosion resistance 








High heat resistance 








High impact strength 





Non-magnetic 
Light weight (where desired) 











Subsurface pumps in oil wells use 
balls and seats of Carboloy ce- 


mented carbide to resist acids and 
abrasive sands found in crude oil 
Carboloy balls and seats outlast 


steel 20 times; maintain sphericity DEPARTMENT OF GENERAL ELECTRIC COMPANY 
under severest conditions of : : 
impact and pressures 11127 E. 8 Mile Blvd., Detroit 32, Michigan 



























"Carboloy' is the trademark for products of the 
Carboloy Department of General Electric Company 
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has a relatively low modulus of elas- 
ticity, approximately 27 million as 
compared to 90 million for solid car- 
bides, indicating good resistance to 
thermal and mechanical shock. 

Thin tungsten carbide coatings, 
0.002 in. or 0.003 in. thick, have a 
high degree of resistance to thermal 
shock. Thermal shock tests, for exam- 
ple, were conducted on steel flame- 
plated with a tungsten-carbide coating 
0.002 in. thick. These specimens were 
subjected to a tension of approximately 
15,000 psi, heated to 1,300 F, and 
cooled by an air blast in 30 sec to 100 
F. The strips were subjected to over 
1,000 cycles without failure. 

To date, there is not sufficient exist- 
ing information on corrosion resistance 
of these materials. However, tests are 
under way and results should be avail- 
able shortly. Presently, it may be con- 
sidered that any medium capable of 
attacking cobalt will attack a flame- 
plated coating. 

The thickness of a coating applied 
to parts is mainly dependent upon the 
type of service it will be subjected to 
and whether a finished surface is re- 
quired. With close tolerance, high- 
precision parts, a finished coating 
thickness of 0.002 in. is recommended. 
To obtain a 1 to 5 micro in. (RMS) 
finish, it is necessary to remove 0.003 
in. or 0.004 in. coating thickness. For 
example, a round gage or rod would 
be undercut 0.004 in. on the diameter, 
and a coating thickness of 0.010 in. on 
the diameter would be applied, leav- 
ing 0.006 in. on the diameter to be 
removed during finish grinding and 
lapping. Generally, thin coatings are 
more desirable than thick coatings be- 
cause they are less expensive and are 
much more resistant to thermal and 
mechanical shock. 


Flame-Plated Bearings 


Among the present applications of 
flame-plated tungsten carbide are bear- 
ing surfaces possessing excellent wear 
resistant characteristics, as well as 
relatively low coefficients of friction. 
It is believed that many bearing fail- 
ures results from fusion of the fine 
surface particles caused by instanta- 
neous high skin temperatures. This 
phenomenon is minimized with flame- 
plated bearing surfaces because of the 
high fusion temperature involved in 
their application, 5,100 F. and the 
relatively low coefficient of friction. 
Flame-plated surfaces mating with 
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M] Bg Iu TU 
OME MIELE 


No time lost in loading and unloading parts on new 
Model 844 Microflat Machine. 

New type multiple-station, self-actuated fixture and 
more selective controls give this machine a produc- 
tion capacity of a finished part every 3 seconds. 

For complete description of this new Microflat 
Machine write for CROSS-HATCH, Vol. 6, No. 1. 


MICROMATIC Hone CORPORATION 
8100 SCHOOLCRAFT AVE., DETROIT 38, MICHIGAN 


MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE CORP MICROMATIC HONE LTO 
MICRO-MOLO MFG. DIV 2205 Lee Street 1535 Grande Vista Avenve 
Boston Post Road Evanston, Illinois Los Angeles 23, California 
Guilford, Connecticut 


MICROMATIC HONE CORP 
330 Grand River Avenue MICRO-MOLD MFG. DIV 
Brantford, Ontario, Canada 23) So. Pendleton Avenve 
Pendleton, Indiana 
REPRESENTATIVES: Allied Northwest Machine Tool Corp., IC S.W. Front Ave., Portland 4, Oregon * Mason Machine Tool Company, 415 So. Second East, Salt Lake City, Utah 


Tidewater Supply Co., Charlotte 4, North Carolina 


REPRESENTATIVES IN ALL PRINCIPAL COUNTRIES 
SUBSIDIARY 


Micro-Precision Inc., 2205 Lee Street, Evanston, Illinois 
Hydraulic Controls + Diesel fuvel injection equipment 


Product Engineering August, 1954 





^as 


in Perkins custom-made Gears 


We have manufactured precision gears to cus- 
tomers' specifications for over thirty years. This 
collective experience enables us to approach any 
gear engineering problem with a vast amount of 
“hindsight.” For no matter how exacting your par- 
ticular requirements may bc, they cannot exceed 
those of many of our regular customers. The return 
of a buyer’s market places a premium on quality. 
And if — in the product you manufacture, quality is 
synonymous with trouble-free power transmission 
— our gear engineering service will be of great 
value to you right now. Ask us for suggestions, 
ideas and cost estimates today. 


PERKINS MAKES: helical gears, bevel gears, sprockets, 
ratchets, worm gears, spiral gears, spur gears with shaved 
or ground teeth, ground thread worms. 


NOTE: The PERKINS PRECISION SPRING COILER is the latest 
development in the spring coiler field and eliminates entirely 
the use of arbors and long set-up time. It is a complete self- 
sufficient machine and enables you to make the spring you 
want when you want it—in seconds. The coiler produces any 
type of spring, in any diameter and any pitch with this range 
Wire sizes .005 to .125. Diameter, from 3/32" to 12" and 
larger. Size of the compact coiler is only 7'5x16". A POWER 
MODEL mounted on a welded steel console base is also 
available. Full information on request 


ERKINS Machine & Gear Co. 


WEST SPRINGFIELD, MASSACHUSETTS 
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solid carbide surfaces have proven to 
be excellent bearing combinations. 
Flame-plated bearings can incorporate 
precision fits, because both shaft and 
journal can be fabricated of a base 
material having the same coefficient of 
expansion. Past experience indicates 
that very little lubrication is required 
on flame-plated bearings. 

Dimensional limitations on parts 
that can be flame-plated presently re- 
strict wide application of flame-plated 
tungsten carbide. Diameters from 
0.059 in. to approximately 9 in. can 
be plated with a maximum length of 
30 inches. Flat areas can be plated 
approximately 9 in. wide by 40 in. 
long. Presently a weight of 150 Ib per 
part is the maximum permissible. In- 
ternal diameters, à in. minimum, can 
be plated to a depth equal to the ID. 
Blind holes, cavities, or very small 
grooves often present some difficulties. 
Sharp internal corners or external cor- 
ners must be eliminated where pos- 
sible. 

The geometry of the part can also 
be a restricting factor in the use of 
flame-plated tungsten carbide, and the 
operating condition of the part must 
be considered. Parts operating at ex- 
tremely high temperatures or subject 
to base metal deformation are not 
usually satisfactory flame-plating ap- 
plications. 

Despite the newness of flame-plated 
tungsten carbide, its possibilities war- 
rant evaluation. By combining a base 
metal of aluminum, magnesium, and 
titanium with a flame-plated surface, 
light weight and low inertia can be 
combined with a hard wear-resistant 
surface. Parts made of these metals 
are presently being plated. Many other 
metals have been deposited experi- 
mentally, including aluminum, mag- 
nesium, copper, nickel, stainless, 
chrome carbides, dual and multi-car 
bides. Tungsten carbide, however, is 
the only coating being applied com- 
mercially at present by flame-plating 

Recently, several sintered bronz 
and sintered iron parts were coated 
with tungsten carbide. It would be 
possible to use these parts in the "as 
coated" condition or finished by grind- 
ing and lapping. Presently, there arc 
no commercial applications of coated 
sintered parts; however, it is conceiv- 
able that parts could be produced eco- 
nomicall, by powdered metallurgy 
with certain areas flame-plated with 
tungsten carbide. 
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OF CONTROL 
LORD encin G 


CONTROLS VIBRATION 


«2. anywhere / 


To minimize the damaging effects of vibra- 
tion and shock is. . . just a matter of control. 
Here at Lord the research engineer, chemist, 
metallurgist, designing engineer and crafts- 
man work as a team to meet the conditions 
under which the use of Lord Vibration Con- 
trol Mountings improves product perform- 
ance. Our 30 years of technical *know-how" 
is concentrated on your vibration and shock 
control requirement . . . and Lord Precision 
Manufacture results in mountings and bonded- 
rubber parts which not only improve perform- 
ance but also reduce the operating and main- 
tenance costs of your product. This helps you 


to increase sales. We welcome your inquiries. 


Over 27,000 designs and their variations from 
which to choose. 


\ LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
7046 Hollywood Bivd. 313 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 
| DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. 811 Hanna Building 


Another instance where Lord Vibration Control LORD MANUFACTURING COMPANY * ERIE, PA. 


Engineering profits end-product manvfactur- 
ers. To stop the rattle of the between-car Dia- 
phragm and permit free movement, Lord Plate 
Form Mountings are used at the top and Lord 
Tube Form Mountings atthe bottom of each Dia- 
phragm Support on modern passenger cars. 


mwa 
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Mark-Time 


Timing Devices 


Specially adaptable for ma- 
chines where dampness is 
present, with splash-proof 
housing and special water- 
repellent construction. 





Series 6200 — Breaks circuit at 
end of various intervals from 60 
seconds to 5 hours. Designed for 
washing machines, dishwashers, 
sterilizers, etc. May be supplied 
with HOLD feature, for operation 
of wringers without timer. Electri- 
cal data: UL approved — 20-amp., 
125 volt, 1 H.P. or 10-amp., 250 
volt, A. C. only. 


series 6700-6800-6900 — 
Heavy duty, 2 circuit time switches, 
to break circuits either after dif- 
ferent time intervals or simultane- 
ously at end of same interval. 
6700 Series for dishwashers, hair 
driers, etc.; 6800 Series primarily 
for battery chargers; 6900 Series 
for heavy duty circuits in clothes 
driers. Time periods range from 60 
seconds to 5 hours. Electrical data: 
UL approved — 6700 and 6800, 
20-amp., 125 volt, 1 H.P. or 10- 
amp., 250 volt, A. C. only; 6900, 
28-amp., 250 volt, A. C. only. 


Write today for catalog sheets 


specifying intended application 


Rhodes engineers and designers 


w b« glad tc work with you 
! applications Ther« 


)3bliqation 


M. H. RHODES, INC. 
PA. HARTFORD > CONN. 


Manufactured c 


SPERRY GYROSC > 
3 Hamilton St., Ort 





NEW BOOKS 


Letter Symbols 


For Acoustics 


Prepared by Sectional Committee on 
Letter Symbols. Booklet, paper-bound, 
11 pp. Published by The American 
Society of Mechanical Engineers, 29 
West 39th St., New York 18, N. Y.., 
Si. 

Signal and communications engi- 
neers, theater operators, radio and tele 
vision technicians and manufacturers, 
and other persons engaged in work 
involving acoustical measurements will 
find this booklet of practical value. 

This new American standard lists 
more than one hundred symbols for 
terms used in acoustics measurement. 
Preparation of the standard was begun 
in 1949 by a group under the chair- 
manship of Harry F. Olson, RCA Lab 
oratories, Princeton, N. J. The group 
operates under the Sectional Commit- 
tee on Letter Symbols, chairman of 
which is H. J. Turner, associate pro- 
fessor of electrical engineering at Yale 
University. 

Established in 1926, the committee 
has now produced a total of 13 stand- 
ards in letter symbols, for mathematics, 
hydraulics, mechanics, structural analy- 
sis, heat and thermodynamics, il- 
luminating engineering, aeronautical 
sciences, electrical quantities, radio, 
physics, chemical engineering, mete- 
orology, and acoustics. 


Acoustics 


LEO L. BERANEK, Associate Professor 
of Communication Engineering, MIT. 
6 x 9 in., 481 pp. Published by the 
McGraw-Hill Book Co., 330 West 42 
St., New York 36, N. Y., $9. 

Designed for the engineer or scien- 
tist who intends to practice modern 
acoustics in the laboratory or in the 
field, this new text presents a compre- 
hensive study of the entire subject. 
Included are recent advances in such 
topics as dynamical analogies, directiv- 
ity patterns, acoustical circuits, loud- 
speaker enclosures, sound transmission 
through structures, noise reduction, 
speed communication and psycho- 
acoustic criteria. 

Less mathematical than many texts, 
this volume develops logically the the- 
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ANALOG COMPUTER 
and SIMULATION 
BREA) 


now available 


CHICAGO ye Vg! 
IS RICHMOND DETROIT 


\ fe LOS ANGELES * 
BIRMINGHAM 


= BATON ROUGE y 
A 
NATIONAL NETWORK OF 
EASE* COMPUTER FACILITIES 
OFFERS IMPORTANT BENEFITS 


LECTRONIC 
= ALOG 
- ES) MULATING 

QUIPMENT 


Now available for consultation and hire 
are competently-staffed independent or- 
ganizations fully-equipped with EASE 
computers and linked in a network to 
provide full interchange of experience 
and operational techniques. 


Users of any local facility thus receive 
two important benefits: (1) availability 
of complete EASE computation and sim- 
ulation equipment of latest design, at 
all times; (2) most advanced techniques, 
and an ever-growing fund of experience, 
as developed by all network members. 


You are cordially invited to visit and 
investigate the nearest organization 
having an EASE facility, (see list be- 
low) and to discuss your problems in- 
volving mathematical analysis, system 
simulation and other phases of research, 
design or development work in which 
modern analog computer techniques of- 
fer substantial savings in time and cost. 
RICHMOND, CALIF. (San Francisca area) 


Berkeley division Beckman Instruments Inc. 
Chalmer Jones: LAndscape 6-7730 


LOS ANGELES, CALIF. 
Dynalysis, Incorporated 
E. Noneman: ARizona 7-6786 


BIRMINGHAM, ALA. 
Southern Research Institute 
A. J. Thomas, Jr.: 54-2491 


ROSELAND, N. J. (New York City Area) 
Gawler-Knoop Co. 


Allyn W. Janes: Digby 4-8417 
CHICAGO, DETROIT, BATON ROUGE, 
MONTREAL — facilities open soon. 


Computer application bulletins available 
on request... please address Dept. K8 


M-38 x 
7 : 
Berkeley BECKMAN INSTRUMENTS INC. 


2200 WRIGHT AVENUE, RICHMOND, CALIF. 
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New Books. . continued 


orics of acoustics from the basic equa 
tions and their solutions through 
loudspeakers and microphone design, 
noise reduction and room acoustics 
Included are equations governing the 
propagation of sound in free space 
and standing waves in enclosures. 

Of particular interest to the engi 
neer working with high fidelity music 
reproduction is the chapter on loud 
speaker enclosures. Design of closed 
E and bass-reflex boxes is reduced to sim 

ple chart form. The importance ol 
jointly choosing the amplifier, speaker 
unit and enclosure so as to achieve 
the desired response curve is also pre- 
sented. 






















Proceedings of the 
National Electronics Conference 
Vol. IX 


6 x 9 in., 958 pp. Published by tbe 
National Electronics Conference, Inc., 
84 East Randolph St., Chicago, Ill., $5 























Included in this volume are all 98 
technical papers presented at the Ninth 
National Electronics Conference, pro- 
viding a permanent record of the tech- 
nical material presented and furthering 
the Conference’s objective of dissemi- 
nating electronic information. The 
book’s contents are separated into 
twenty-three categories: General; Cir- 
cuits I and II; Magnetic Amplifiers; 
Audio and Microphonics; Servomech- 
anisms; Ultrasonics; Materials and 
Components; Filters I and II; Tele- 
vision I and II; Electron Tubes I and 
II; Nucleonics; Computers; Network 
Synthesis; Transistors; Instrumentation 
I and II; Microwaves; Engineering 
Management and Communication. 





































Electrol 
Hand Pumps 
for Uniform 

2-Way 

Pumping Action 


Ec Double-Acting Hand 
Pumps are capable of delivering 
uniform volume, with operating 


pressures up to 1,500 P.S.I. They 


are compact in design . . . have 
few moving parts . . . are low 
in cost . . . economical in oper- 


ation. They have built-in suction 
and pressure check valves 


J&" pipe thread ports . . . and 





can be used in mineral oil or 








water. Also, there are similar 















units available for use in gaso- 
line, kerosene, or equivalent aro- 
matic fluids. Complete engineer- 


ing data can be obtained on 












Direct and Alternating 
Currents—Theory and 





Machinery 


E. A. Loew, Emeritus Dean of Engi- 
neering and Profess w of Electrical En 





- assisted by F. R. BERGSETH, Associate 
Professor of Electrical Engineering, 
University of Washington. 6x 9 im., 

a 637 pp. Publi hed by the McGraw- 
Hill Book Co., Inc., 330 West 42 St 
New York 36, N. Y. $7.50 











material has been brought up to date 
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The Electrol 770 Hand Pump 
has a volumetric capacity of 
of 2 cv. in. per cycle. 


gineering, University of Washington; 


This fourth edition, in which all 


and much has been completely rewrit- 


1954 


request. 










Electrol 


HYDRAULICS \ 


at 9] 775/7271. YORK 
NV Lf Pen ERAN Kingston 1980 
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ten, is a comprehensive treatment of 
the circuit theory and machinery of 
direct and alternating currents, suitable 
for use by electrical engineering stu- 
dents and other engineering students. 
Each section covers first, the funda- 
mental concepts, and then goes on to a 


; ~ AY discussion of machinery and operating 
All types and sizes of screws . = \ 3 characteristics. Emphasis is placed up- 
(Phillips, slotted, hex head, wl on basic principles rather than on 
socket), bolts, nuts, washers, 


specific groups of facts, in the belief 
rivets, keys and pins that the operation of circuits and ma- 


chines can be best understood through 

a knowledge of principles and laws. 
Certain major changes have been 

made with this new edition. The ra- 


tionalized mks system is used through- 
Over 9000 items in stock means immediate de- 
livery from one source 


de ERN NE edam a y chapters, and to the com- 
speed ond quality plete rewriting of chapters on mag- 


netism, electromagnetism, the magnetic 


out, resulting in a change in approach 


Unsurpassed facilities for quantity fabrication of 
— ircuit and the diel it. In tl 
irc c “1c > ; 
A staff of seasoned engineers always available o -— he dielectric circuit n the 
for consultation a-c section, a new chapter on conver- 


Pioneers in the manufacture of stainless steel sion equipment has been added. New 


tasteners 


material was added to the chapters on 
WRITE NOW FOR FREE COPY OF . 
FASTENER MANUAL P18 transformers, alternators, synchronous 
MANUFACTURERS SINCE 1929 motors, and electron tubes and recti- 
fiers. 
SCREW PRODUCTS COMPANY, INC. Throughout, the presentation is im- 
GARDEN CITY NEW YORK proved in clarity, accuracy and ease of 


understanding. Basic concepts and un- 
" d derlying theory are presented in suffi- 
cient detail to enable the reader to gain 
an intelligent understanding of the be- 


havior of circuits and machine per- 
EARING ~ 


Wave Motion and 


FOR THE ELECTRONIC INDUSTRY Vibration Theory 
EACH GEAR “WRAPPED” Editor, ALBERT E. HEINS, Proceedings 
IN IT’S OWN STORY 9-9 . of the Fifth Symposium in Applied 


Mathematics of the American Mathe- 


Whi eans that each gear is accompanied by a : : I 
hich m g P Y matical Society ; held at Car negie Insti- 


tape—assurance of uniformity and conformity to od a : 
tute of Technology, June 16-17, 1952. 
your specific requirements. BENSON utilizes the + op Reena, pate 16 


4n r d hold ism 7 x 10 in., 169 pp. Published by the 
m atest checking equipment an olds gears to rigi Ga od Co. Dir. 330 
standards. 


WRITTEN West 42 St., New York 36, N. Y 
BENSON works only to the top classes of precision 


in small precision gears and gear assemblies. Our 
everyday work is in tolerances unheard of a few 
years ago on experimental and production gears. 
Our entire operation is set-up for the most exacting 
standards; and each gear is literally custom-made. 


If your problem involves real precision we can help 
you. 


THE 
STORY OF 
EACH GEAR 


Here is a collection of 15 addresses 
on Wave Motion and Vibration Theory 
delivered at the Fifth Symposium on 
Applied Mathematics of the American 
Mathematical Society. 


Reporting the mathematical methods 
in many diverse fields, the book is 


~ united by the general physical topics of 

Small precision gears iii tio T b t ] k 
SPUR—HELICAL—INTERNAL—BEVEL vave motion anc ibration theory 
CLUSTER— WORM & WHEEL ASSEMBLIES Each address is written by an outstand- 


Send us your blueprints. Our specialists can help. ing leader in his field. Contributors 


and topics include: Hydrodynamic Sta- 

BENSON MARINE & GEAR CO. bility, C. C. Lin; Examples of the In 
stability of Fluid Motion in the 

8815 Ditmas Ave., Brooklyn, N. Y. HY acinth 8-0869 Presence of a Magnetic Field, S 
312 
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another ROGERS innovation 


WORK -HORSE 
MATERIALS 
MADE FLAME- 


RESISTANT 


“Tepee” test of paper-base 
laminates, with ten-inch flame 


applied for two minutes. 


At left, standard grade continued 

to burn after flame was removed. 

It was completely destroyed. At 

right, flame-resistant Rogers grade 

extinguished itself in less than 

eight seconds and retained most 
of its structural strength. 


BY WORK-HORSE, we mean our paper-base laminates, which are now available 
with exceptional flame-resistant qualities. The main purpose of these materials 
is to reduce costs in applications that now require glass-base laminates. 

We have also added flame-retardant properties of our DUROID 800, a 
fibrous insulating material, listed by Underwriters’ Laboratories as suitable 
for the sole support of current carrying parts. DUROID 800 is also self- 
extinguishing, but will not withstand as severe burning as our flame-resistant 
laminates. 

Since industry-wide specifications for flame-resistant or flame-retardant 
materials do not exist, each of these Rogers materials should be assessed in 
terms of your application. Complete data are available, and we will be glad 
to supply samples for your own testing purposes. 


Please write Dept. E, Rogers Corporation, Rogers, Connecticut. 


INFORMATION WITH A LIGHT TOUCH . . . Please write for “Here’s Rogers Again.” It will 
help you appraise our company’s place in your plans — at seconds-per-page speed 


Rogers specializes in combining fibers and chemicals to produce Fiberloys that meet 
special material requirements. We welcome problems that existing materials can’t solve. 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 
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You'll be time and money ahead if 
you specify Bird complete jewel assemblies 
for your product. Rejects are eliminated, 
jewel breakage is minimized, and Bird 
jewel assemblies will keep your production 
running smoothly. 


Bird Jewel Assemblies are furnished 
in the right mounting, rigidly inspected 
according to your specifications, ready for 
your assembly operations. Make a test — 
find out how Bird Jewel Assemblies can 
help your production. Send us a print of 
your specifications, and we'l provide 
samples for your own testing. 


Our engineering staff 
is at your service for 
all small bearing problems. 


Over 40 years of serving industry witb Quality jewel bearings 


JE ed & Co., lii 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
1 Spruce Street, Waltham 54, Mass. 


CROSLEY 


DIVISION OF AVCO 


nufacturers 
Shoded Puls Meter Demand Quality Motors 


The world-famous manufacturers, whose trade-marks you see 
above, can't afford to take chances with inferior rotary electrical 
equipment. The products they make must perform dependably — 
day in and day out — in order to protect and further the out- 
standing reputations of these companies. 


Here at EEPCO we have worked with these industry leaders in 
the research and development of efficient, economical power 
sources for their products. In all cases, we hove delivered from 
our production lines rotary electrical equipment that easily meets 
the extremely high standards maintained by these companies. 


Whatever your problem is, whether it is a complicated dyna- 
a motor or a simple shaded pole motor, or armatures and fields, 
the EEPCO engineering staff is at your service to develop and 


DE Gitiemnies produce the best unit for you. 


Write, wire, or phone for complete details. 
ELECTRO ENGINEERING PRODUCTS CoO. 
609 W. LAKE STREET, CHICAGO 6, ILLINOIS 


+ P-M DC MOTORS & GENERATORS © CAPACITOR TYPE MOTORS «© UNIVERSAL MOTORS 
* DC MOTORS & GENERATORS * SHADED POLE MOTORS /2-4-6 Pole  * P.M AC GENERATORS 
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Chandrasekhar; On Free Surface 
Flows, P. R. Garabedian; Review of 
Significant Observations on the Mach 
Reflection of Shock Waves, W. Bleak- 
ney; On a Nonlinear Differential 
Equation in Hydraulics, N. W. Mc 
Lachlan; Acoustic Radiation Pressure 
on a Circular Disk, Harold Levine; 
Infinite Matrices Associated with a 
Diffraction Problem (Abstract), W. 
Magnus; On the Coupling of Two 
Half Planes, Albert E. Heins and Her- 
man Feshbach; On the Diffusion of 
Tides into Permeable Rock, G. F. Car- 
rier and W. H. Munk; Some Remarks 
on Radiation Conditions, J. J. Stoker; 
On the Soft Obstacle, E. W. Montroll 
and J. M. Greenberg; Wave Propaga- 
tion in Helical Compression Springs, 
E. H. Lee; On the Wave Equation and 
the Equation of Euler-Poisson, Alexan- 
der Weinstein ; On Liendad's Differen- 
tial Equation, S. Lefschetz; and The 
Effect of Small Constraints on Natural 
Vibrations, R. J. Duffin and A. Schild. 


Job Evaluation Methods 


C. W. LYTLE, Professor of Industrial 
Engineering, New York’ University. 
63 x 94 in., 507 pp. Published by the 
Ronald Press Co., 15 East 26th St., 
New York 10, N. Y., $7.50. 

Since the first edition of this book, 
job evaluation has become far more 
widespread and experience with its 
methods has matured. Everyone in in- 
dustry today, from top management 
down through the rank and file, needs 
to know about job evaluation. The 
methods and the results of job evalua- 
tion significantly affect policy making, 
public relations, collective bargaining, 
the day-to-day operations of business 
concerns, and, of course, all phases of 
industrial relations on all levels before 
and after hiring. 

This volume—like the first edition 
of 1946—presents its subject analytic- 
ally according to the functional steps 
that comprise the evaluation procedure. 
Each chapter is confined to a single 
phase of the whole procedure. Thus, 
successive phases such as policies, meth- 
ods, measuring scales, etc., are treated 
one at a time so that each can be in- 
vestigated thoroughly, comparatively 
and impartially. 

In this edition, job evaluation has 


| been applied to many jobs previously 


"exempt", such as supervisory, tech- 
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Capture Color-Conscious Consumers 


with custom extruded vinyl compounds 


SHAPES OF THINGS THAT CAME to the aid of manufacturers seeking to increase the 


salability of their products ore 


duroble vinyl extrusions from Goodyear, St. Marys 


HE modern way to sell is with 
‘Tan And many manufac- 
turers—automotive, appliance 
and furniture, in particular — 
are meeting this consumer 
demand with colorful, durable 
vinyl] extrusions. You can do the 
same — easily and economically — 
with the help of Goodyear and 
its recently expanded facilities at 
its big, modern molded and ex- 
truded goods plant in St. Marys, 
Ohio. 


An unlimited range of colors — 


these attractively colored samples of functionol, 


transparent, translucent or 
opaque — natural or metallic — is 
now readily available in unlim- 
ited cross-sectional design, 
unlimited lengths and unlimited 
quantities. Other outstanding 
properties include: A wide range 
in hardness. High strength. 
Excellent abrasion-, oil- and 
chemical-resistance. Low taste 
and odor levels. And again, low 
temperature and electrical prop- 
erties comparable or superior to 
those of rubber. 


4 


00D/^ 


THE GREATEST NAME IN RUBBER 
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We think you Il like THE GOODYEAR TELEVISION PLAYHOUSE -e 


Most important, however, are the 
services and skills awaiting your 
call at St. Marys. An expert 
group of engineers, compounders 
and production workers is ready, 
willing and able to help you 
improve the sales appeal of your 
product with quality vinyl extru- 
sions turned out with the finest 
equipment available. Details? 
Design assistance? Just write: 
Goodyear, Industrial Products 
Division, St. Marys, Ohio or 
Akron 16, Ohio. 


very other Sunday-NBC TV Network 
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THERE’S A 


AMUOD)I ANNI 


WELDING NUT 
FOR EVERY SIZE 


For Fabricating, Fastening, and 
Assembling Metal Parts... Mid- 
land Welding Nutsare the Answer! 


No matter what your product— 
whether big or small—if there's metal 
fabricating, fastening, or assembling 
involved, chances are you can use 
Midland Welding Nuts to big advantage. 


Now relied on by manufacturers the 
world over—and specified universally 
by product designers— Midland Weld- 
ing Nuts will lower your assembly costs 
and speed up operations all along the 
line for you. 


Write or phone for 
complete information. 


THE MIDLAND P PRODUCTS CO. 


6660 Mt. Elliott Avenue Detroit 11, Michigan 
Export Department: 38 ls St., New York, N.Y 


Manufacturers of 


AUTOMOBILE AND AIR AND VACUUM 
AIR AND EL 
TRUCK FRAMES POWER BRAKES seen Cumann m 


New Books i .continued 


nical and high-level executive posi- 
tions, and many of the recent, well- 
known cases are described and com- 
pared step by step. Much material has 
been added to the treatment of rate 
structures for solving the problems pe- 
culiar to this field; and the numerous 
combinations are worked out both in 
table and chart form to show the ef- 
fects of assignable variables. The 
discussion of merit rating (which may 
or may not supplement job evaluation 
plans in actual practice) now includes 
the findings of psychologists who 
worked during World War II to estab- 
lish more reliable man-rating. A wholly 
new chapter which high spots the prin- 
ciples of wage incentive methods has 
also been added. Many other changes 
have been made throughout the text to 
insure accuracy and a detailed, up-to- 
date exposition. 

The job evaluation manuals of vari- 
ous companies and the numerous jour- 
nal articles have unquestioned value, 
but these are almost entirely confined 
to single installations or to case history 
and explanations of particular plans. 
While such material should be care- 
fully studied, case studies alone are 
not sufficient for the requirements of 
the serious student. Something more 
is needed—namely, a comprehensive 
and systematic survey of the subject 
and this the author has undertaken to 
provide. He has written the book for 
the reader who wants to explore the 
field thoroughly by first learning the 
principles and fundamentals before 
proceeding in more detail to the exact 
ways in which plans are devised, set 
up, and made to operate smoothly. 
Thus, the analytic approach and the 
thorough presentation make this book 
readily adaptable for use in senior or 
graduate courses in colleges of engi- 
neering and commerce. 

A few words should be said about 
the nature of job evaluation as it 
is understood in this book. Care, 
judgment, flexibility and imagination, 
rather than an exhaustive technical 
knowledge or training, are the prime 
requisites in undertaking evaluation. 
Obviously a plan will follow previous 
patterns and practices as to funda- 
mental provisions, but each installation 
should be hand-cut as to details to fit 
the special conditions and needs of the 
individual company. This point is 
stressed throughout the book. Ther: 
is such a thing as going too far in 
copying existing installations because 
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Little bounces that nuustnt grow wp... 


ARE RESTRAINED BY 


If you ever rocked a car to get it out of a 
mud hole, you know how effective those 
rhythmic little pushes were in building up 
the big push that eventually moved the car 
right out of the hole. 


The helicopter manufacturers were running 
into the same rhythmic pushes... but these 
were causing trouble. 


On the ground, the weight of the three rotat- 
ing "copter blades shifts unevenly from side 
to side. The slow side-to-side oscillation was 
building up waves of energy in the tires and 
landing-gear shock absorbers. Eventually, 
the waves grew big enough to tip over the 


AIR AND OIL 


helicopter in a mass of splintered rotor blades. 


Our engineers developed a damper or counter- 
shock-absorber to squelch the little bounces 
before they build up into "copter- -wrecking 
forces. This damper is a part of the Agrot 
Landing Gear we designed and build. 


Vibrations which start out small but build 
up into serious waves are a 

headache that many different 

industries are turning over to 

Cleveland Pneumatic 
neers for a solution. 


engi- 


Write for illustrated booklet E-8. 


Cleveland Pneumatic 


Zool Company CLEVELAND 5, OHIO | 


Department E-8 


Combining the screw with balls makes Cleve 
Pneumatic's patented ball-screw actuator dr 
with as little as 10% friction ompared to 
BALL-SCREW ACTUATORS è AIR-OIL IMPACT ABSORBERS much as 50% for ordinary screw drives. You 
cut the weight of a drive system, reduce its sq 
lessen its cumbersomeness, increase its c« 
accuracy, and provide pin-point positio 


Let our engineers work out your ideas for 


World's Largest Manufacturer of Aircraft Landing Gears 


ball-screw actuators. 
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154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 

The 4€-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. Fill in the cou- 
pon below, attach it to your 
letterhead and send it off today. 


Moly-sulfide 


A LITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 


500 Fifth Avenue 


New York City .36:N Y 


Please send me your Free Booklet 
on Moly-sultide 


PE-8 MS-6A 
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there are limitations in all such plans, 


| working conditions vary in different 


companies, and no two groups of man- 
agement and worker representatives 
see exactly alike on all points. Even 
after installation, plans usually need 


| modification or additions from time to 
time. Employer's and employee's inter- 


ests must be kept equally in mind at 
all times, and hence the author advo- 
cates a reasonable degree of partici- 
pation on the part of unions in setting 


| up and operating a job evaluation 


plan. 

While the principles for an analytic 
approach to job evaluation do come 
from the study of previous experience, 
any temptation to present the material 
as an exact science or as a collection 
of standardized patterns has been 
steadfastly resisted by the author as 
not in keeping with the true nature of 


| the subject. However, liberal use of 


forms, tabulations, charts presenting 
graphically the setup of rating curves, 
and illustrative case material from well 
conceived and successfully operating 


| installations help the reader to grasp 





and visualize the subject in its entirety. 


Engineering Contracts 
And Specifications 


RosBERT W. ABBETT, Knappen, Tip- 
petts, Abbett, McCarthy, Engineers. 
54 x 84 in., 429 pp. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y., $6. 


This third edition is a basic legal 
guide to the administration of con- 
struction work. It contains a clear and 
concise description of the fundamental 
methods of preparing contracts and 
specifications, and a useful outline of 
the applicable principles of law perti- 
nent to engineering and construction. 

New material contained in this vol- 
ume consists of: Engineering and Con- 
struction Law; Cost Plus Fixed Free 
Contracts; Construction Insurance; 
Bonding Practice; Contracts for Archi- 
tectural and Engineering Services, and 
Specification Writing. The scope re- 
mains the same as the previous edi- 
tions; however, about one-half of the 
book has been rewritten, and the total 
amount of material has been increased 
by 30 percent. 

As in the past, emphasis is on how 
to write contracts and specifications, 
rather than merely what to write. The 
approach is the professional engineer's. 


2 i Mee in the application, 
ign mfg. pum, 
—hydraulic esee, m 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 





your 
problem ? 


V higher pumping 
speeds? 


JV tolerance of 
particle-laden 
liquids? 


v peak suction for 
primary pumps? 















he Kraissl-50 
Roller Pump 


is unmatched for depend- 


able performance on every 
one of those counts. 


Bulletin A-1330 has full 
data . . . write for it. 
The roller-rotor design 
easily handles particles 
that would jam more 
tightly-fitted mechan- 
isms — reduces cavita- 
tion, allowing higher 
speed operation* — de- 
velops high suction 
characteristics. 


* Roller mechanisms per- 
mit higher speeds with 
any oil than most dis- 
placement designs. 


289 Williams Ave., Hackensack 
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These parts 
14 actual size 


How to reduce costs 


HUNTER DOUGLAS 


IMPACT FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


The above photo shows a typical size range of 
closed bottom tubes impact forged by Hunter 
Douglas from high strength aluminum alloys, 
14S-T6 and HD 11. In the three types shown, the 
finished machined part is adjacent to its corres- 
ponding rough impact forging. Obvious graphic 
proof that minimum machining is required to 
produce a finished part. 

The zero-draft feature of Hunter Douglas elim- 
inates machining the I.D. of the tubes and reduces 
other machining operations to a minimum. Wall 
thickness may vary from .050* up to .500"* with 
bases of any required thickness. The flange shown 


write for free literature on your company letterhead 4 U N T E R D 0 U G LA S CORPORATION 


DEPT. PE-8 @ RIVERSIDE, CALIFORNIA € TELEPHONE 
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is also optional. Now produced in a single oper- 
ation, formerly each of these tubes was fabricated 
from four different parts 

This new technique perfected by Hunter Douglas 
to mass produce high strength aluminum alloy 
parts with tolerance of an extrusion and strength 
of a forging cuts costs and increases production. 

If your design demands a tubular shape with 
or without a closed end for mass production up 
to a million or more a month, remember the name 
Hunter Douglas. Our research and development 
engineers will be pleased to analyze your blue 


prints or sample parts without cost or obligation. 
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OUR READERS SAY 


Another GE Engineer Boosts 


Simplified Drafting Methods 


To the Editor 


As a contributor to General Elec- 
trics new book, "Simplified Drafting 
Practice," and as a draftsman of some 
experience in practicing the new ideas 
that are being preached, may I express 
my personal appreciation for the sup- 
port given in the editorial, "Expensive 
Fancies," appearing in the December 
issue of Product Engineering. Morc 
specifically, I would like to comment 
on two letters reprinted in your April 
issue: first, on the comments of Mr 
George E. Rowbotham, in which he 
took issue with the ideas contained in 
your editorial, and secondly, on the 
thoughts expressed by Mr. Sol Zwirn 

It is evident that Mr. Rowbotham's 
experience in drafting has been both 
extensive and varied. There can be no 
disagreement with him on the proper 
concept of drafting objectives and it is 
certainly reasonable that every Chief 
Draftsman should be most interested 
in drafting economy. However, after 
several readings of his comments, I 
am somewhat in doubt regarding the 


'asis for several of his remarks. 


Drawings Stripped of Frills 


Mr. Rowbotham's comments pre- 
sented several strong arguments for 
the completeness and thoroughness of 
drawings and in this we hearti.y con- 
cur. The only basis for any such 
comments by him contained in the 
torial was a phrase “drawings 
redu l to their essentials.’ We are 
sure that the editor had no intention 
of implying that economy could be 
obtained by eliminating essentials. Our 
book states in the preface, ‘Drafting 
must be stripped of its frills without 
surrendering either clarity of presen 
curacy of dimension.” On 
Page 5 the book refers to the elimina- 
tion of unnecessary work, and defines 
k, "this means merely leaving 
things which added nothing 
o the accuracy, completeness or clarity 


of the drawing A superfluous line 
is defined on Page 9 as "any line morc 
than the minimum need to make a 


drawing which can be understood easily 
and which can be interpreted in only 
one way." These few quotations are 
typical of the general theme through- 
out the book and accurately reflect the 
thinking of those who have been con- 
cerned with drafting economy for 
sometime. I feel that these quotations 
should be conclusive evidence that we 
have no fundamental difference with 
him on the necessity for thoroughness. 


Accuracy—But Not Precision 


Mr. Rowbotham's comments regard- 
ing accuracy also created some confu- 
sion in my mind. Obviously, remarks 
pertaining to mistakes in design, poor 
designs, oversights and engineering 
routines for developing a design, have 
no bearing on drawing procedures 
since such errors or omissions can and 
do occur regardless of procedure. 
Your editorial stated that accuracy 
is a major yardstick "by which to 
measure worth while drawings." This, 
to me, indicates that you think very 
highly of the necessity for accuracy in 
engineering drawings. Our book on 
‘Simplified Drafting Practice" at- 
tempts to point out on page 21 thc 
differences between accuracy, which is 
of prime importance, and precision 
which merely adds to the ccst of 
the drawing without increasing its 
value. Throughout the book are found 
such phrases as “information which 
must be complete, precise and accu- 
rate.” On page 24, there is the state- 
ment ". . . it should be emphasized 
that those habits of accuracy, neatness, 
care, etc. which are essential to almost 
any drawing operation apply also in 
freehand practice. Freehand drawing 
is not an automatic license for careless, 
sloppy or indifferent work." I hope 
that these quotations will make it evi- 
dent that we also have no funda- 
mental differences with Mr. Row- 
botham on the need for accuracy. 

From here on there are some basic 
differences of opinion. I would like 
to point out that the book "Simplified 
Drafting Practice" resulted from the 


collaboration of a group of General 
Electric drafting supervisors of consid- 
erable experience. The methods out- 
lined in the book are not theory or 
wishful thinking, but practices which 
have been evaluated and applied under 
actual working conditions, over rela- 
tively long periods of time, and in 
more than one location, under several 
supervisors. Only those methods 
which have proved conclusively to be 
improvement over more conventional 
and antiquated practices were included 
Experience in the field has shown be- 
yond doubt that simplification of draw- 
ings and the methods used to produce 
these drawings is effective in reducing 
the time of production, the overall 
cost and the ease of interpretation. 
We are in complete agreement with 
Mr. Rowbotham that drawings released 
for use must be complete, accurate and 
legible; however, our experience evi 
dently is different in that we have 
found that simplified drawings can 
satisfy all of these basic require- 
ments. 


Not Rough Sketches 


Mr. Rowbotham's interpretation of 
a simplified drawing as "a rough 
sketch" is consistent with most critics 
of simplified drafting practice. I feel 
that his interpretation is based on a 
pre-conceived notion or pure assump- 
tion, since I could not find anything in 
your editorial to support such an in- 
terpretation. We are equally sure that 
there is nothing contained within our 
book "Simplified Drafting Practice" 
that established simplified drawings 
as "rough sketches." If there is such 
material it is strikingly contrary to our 
intentions and experience and we 
would appreciate having it brought to 
our attention for correction. 

I was exceedingly interested in Mr 
Rowbotham's statement regarding the 
interest of Chief Draftsmen in draft- 
ing economy. It has been our experi 
ence here within the General Electric 
Company, and other companies, that 
the pressure for economy lies largely in 
the reduction of direct scrap losses 
due to incorrectly manufactured items. 
Pressure on the drafting organization 
for economies in other areas is usually 
non-existent due to the lack of personal 
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| Top solution 
to a lighter fluid 
problem 


You're looking at a brand-new idea in lighter fluid spouts 
—the Ronsonol switch spout. Engineered by Continental, 
this all-plastic switch spout can be opened or closed at 
the flick of a finger, provides a tight seal that reduces 


evaporation, resists damage from handling. 


The idea for this revolutionary switch spout originated 
with the Turret Seal Corporation. Starting with that em- 
bryonic idea, our engineers designed a practical spout. 
Now, these bright, durable plastic spouts are zipping off 
the production line. And they re priced not much higher 


than ordinary lead spouts 


Whether your product is new or you want to give an 
old product greater sales appeal, Continental's engineer- 


^ ing experience can help you. Please call on us. 


t CONTINENTAL € CAN COMPANY 


MILLS PLASTIC DIVISION 


—— ae e ( eves iat Seti? 


2930 NORTH ASHLAND AVENUE * CHICAGO 13, ILLINOIS 








Trademark Registered 


Production costs cut 90% 
WITH GRAY IRON 


Gear cover fabricated from nine pieces. Made eiitirely in green sand, the Gray Iron castings were 


Arrows show cut-outs. produced at one-tenth the cost of fabricated gear cover. 


Matchplate and gear cover. 
Formerly, nine separate pieces were shaped and 
welded into a fabricated gear cover for a braiding 
machine. Then, the manufacturer redesigned 
the gear cover for production in Gray Iron. 

The finished and machined casting cost less 
than. 1055 of the production cost for the fabri- 
cated piece. This saving quickly paid for 
pattern-equipment costs . . . netting a 90°; 
saving on all parts thereafter. By redesigning 
for Gray Iron, the manufacturer not only made 
substantial savings, but obtained the advan- 
tages of a streamlined, vibration-absorbing 
gear cover. 

Look at the structural and functional re- 
quirements of your fabricated parts. You can 
undoubtedly use the unique characteristics of 
Grav lron—and the economy offered by this 
casting process. Why not write us for more 


information? 


GRAY IRON CHARACTERISTICS INCLUDE: 


Castability Low Notch Sensitivity Corrosion Resistance 
Strength Wear Resistance Durability 


Rigidity Heat Resistance Vibration Absorption 
Machinability 


MAKE IT BETTER WITH GRAY IRON 


75% of all cast metal products are Gray Iron 


ps 


GRAY IRON FOUNDERS’ SOCIETY, INC. 


NATIONAL CITY-E. 6th BLDG, CLEVELAND /4, OHIO 


Mr RT: 





GUARDIAN 
e*? 9. 
* B 


STEPPERS 


These high precision standard Guardian Steppers afford positive 
selection and control of multiple circuits in Business Machines, 
Counting Devices, Totalizers, Computers and a vast array of simi- 
lar products at low cost. Applications include: automatic circuit 
selection; automatic sequence selection of circuits; automatic se- 
quence cross-connection of circuits. 


SERIES M. E. R. GUARDIAN MIDGET ELECTRICAL RESET STEPPER 


Keeps the reset magnet open, allows the ratchet to reset freely 
on a pulse of 10 milli-seconds. Stepping magnet releases lock 
mechanism on first step to ready unit for recycle. Standard unit 
has one disk with one finger rotating counter-clockwise. Two fin- 
gers available. Up to 21 of total 24 points on disk are active. 
Rated at 10 steps per second. Voltage ranges: 6 v. to 115 v. A.C., 
60 cycles, or 6 v. to 110 v. D.C. Auxiliary small combination con- 
tact switches can be mounted on ratchet or on either magnet. New 
3-point mounting for easy installation. 


SERIES M. A. S. STEPPER SERIES M-120 STEPPER 


A compact dependable Add and Up to 3 position contact combinations are 
Subtract unit. Up to 27 active available on the Guardian Series M-120 
points on total of 30. Rated at 10 Stepper. 24 point ratchet employs case 
hardened steel construction to assure long 
life precision operation. Contact com- 
e 1 binations in 3 standard ratings: 1.5, 10 
ratchet position or on either mag- and 12 amps. at 115v., 60 cycles, non- 

net. Available to operate on ó v. inductive. Voltage range: ó v. to 115 v. 

up to 115 v. A.C., 60 cycles, or A.C., 60 cycles; or ó v. to 110 v. D.C. in- 
Series from ó v. 110 v. D.C. termittent duty. 


M.A.S. Write for catalogs featuring Guardian Steppers, Relays, Solenoids, 
Switches, Solenoid Contactors and Hermetically Sealed Controls. 


GUARDIAN (QJ ELECTRIC 


1603-J W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LEME GF RELAYS SERVING AMERICAN INDUSTRY 


steps per second. S.P.D.T. contact 
switch can be mounted on any 


Product Engineering — August, 1954 








FREDDY FEDERAL SAYS: 
Hurdle ALL your Short Run Stamping 


Problems with "TL i3 JUMP 


fedosal 


SHORT RUN 


STAMPINGS 


SAVE UP TO 80% OF 
CONVENTIONAL TOOLING 


Willing to invest 3¢ on a sure winner? Federal leads in low cost, 
high quality “Controlled Tolerance” stampings, because they 
have complete die-making facilities and properly trained personnel 
to handle any job, large or small. Federal is equipped to stamp 
sizes and shapes up to 9"x12", and up to 5" thick, in any quantity 
see our catalog in from 2 pieces to 10,000 from any stampable material 
Pot ge: (metal, fibre, phenolic, plastic, etc.) Be the winner 
DESIGN by sending us your drawing today for quotation and 
"T prompt delivery schedule. 
or write for copy Write for bulletin 101 


TOOL AND MANUFACTURING CO. 
a 3621 ALABAMA AVE. (ST. LOUIS PARK) 
MINNEAPOLIS, MINNESOTA 





"QUALITY STAMPINGS IN SMALL QUANTITIES 















for small 
mechanisms 


and light! 
valving 7 


Decco gives you a complete are shock-mounted to reduce 
range of small, short-stroke, self-destruction, have silicon 
low-amperage, push or pull steel laminations for efficiency, 
industrial Type Solenoids hardened beryllium-copper 
manufactured with allthe high plunger guide, and heavy 
quality of Decco Standard Size Formvarjinsulated magnet 
Solenoids. Built to J.I.C. speci- | wire onhigh flow point molded 
fication, Decco Small Solenoids ^ nylonibobbins. 
SPECIAL SOLENOID PROBLEMS ENGINEERED TO YOUR NEEDS 


DETROIT COIL’ COMPANY 


2435 HILTON ROAD «+ DETROIT 20, (FERNDALE) MICHIGAN 











Our Readers Say continued 


knowledge of up-to-date drafting 
methods by those who would normally 
exert such pressure. Chief engineers 
are often limited to that knowledge of 
drafting practices acquired in college 
and it is universally recognized that 
schools cannot satisfactorily maintain 
their information current with indus- 
try. Manufacturing and sales personnel 
generally have learned drafting prac- 
tices through the study of existing 
drawings; the few changes suggested 
by such people are usually easily dis- 
couraged by drafting personnel. 

In the final analysis, it is the cus- 
tomer who exerts the most effective 
pressure and many companies are be- 
coming aware of that pressure through 
the necessity for shortened delivery 
schedules. Drafting must contribute 
its share to the reduction in schedule 
and thus simplification becomes man- 
datory, regardless of individual per- 
sonal preference. 

It is perfectly possible for one indi- 
vidual to be in disagreement with the 
great majority and still be right. How- 
ever, when many individuals can suc- 
cessfully apply a new procedure or 
practice it would seem logical the 
dissenters should re-examine their po- 
sition. It is evident from Mr. Row- 
botham's comments that he has an 
intense interest in drafting. We sin- 
cerely hope that he will forward to us 
the results, either pro or con, of any 
extended trial he makes of simplified 
drafting practices. 


Instructions in New Practices 


The general theme of Mr. Zwirn's 
letter, "instruction in a new practice 
or procedure requires considerable 
time and effort," is certainly one which 
brooks no argument. 

There are several methods of in- 
struction that can be applied to advan- 
tage. The first of these is the prepa- 
ration of a comprehensive drafting 
manual. Such a manual insures a high 
degree of uniformity in the prepara- 
tion of drawings, which in itself is of 
tremendous assistance in simplifying 
the interpretation of drawings. A 
drafting manual should also be made 
available to those people who are re- 
quired to use drawings. 

The second feature in the installa- 
tion of simplified drafting practice 
should be a thorough education of the 
interested users of drawings prior to 
the actual introduction. 

Much of the simplification of draw- 
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Cleveland 772 Qua 7 Fasteners 


FERROUS AND NON-FERROUS 


Hexagon Head Cap Screws e Socket Head 
Cap Screws— Plain & Knurled; also Flat and 
Button e Flat Head and Fillister Head Cap 
Screws e Place Bolts e Structural Bolts e 
Tractor Bolts e Square Head Set Screws e 
Socket Set Screws e Milled Studs 


Which is the 





»».it could be both made by 
(un Re SDN 


fast economical CéeCap processes 


It just might pay you to take a good look at the special parts 





you’re buying that could be made more economically by Cle- 
Cap’s hot heading or cold extrusion processes. Quite a number 


of our customers have done it...and they like what happened. 


The forged blank (a) above was produced for one user. He 
finished it as it’s shown at (b). CleCap pre-forms your non- 
standard parts for further shaping and machining in your plant 
or manufactures them complete, ready for your assembly line. 


You'd be surprised at all the different shapes we’ve turned out. 


You can save yourself tooling and machine time. Take a look 
at what CleCap offers—engineering skill and experience in 
applying high production methods and machines to your prob- 


lems. Anyway, write for folder, “Specials by Specialists”. 


The Cleveland Cap Screw Co. 
2936 EAST 79th STREET . CLEVELAND 4, OHIO 
VU ican 3-3700 TWX CV42 


Tue 
Originators of the Kaufman OTRUSION Process 
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Seam welders 
welding aircraft parts 


BUILDING RESISTANCE WELDERS 
INTO PRODUCTION LINES IS 


A TAYLOR-WINFIELD SPECIALTY 


s @ How many welders do we need? What KVA for each operation? 
Press welders, projection welders, seam welders, butt welders? What type 
of operation? Why not call on the experience of Taylor-Winfield? 


Taylor-Winfield can supply specific information about your production. 
For this practical help, "Call in T-W" and gain the benefit of facts, figures 
and experience with resistance welding. 


Phone or write the nearest T-W district sales and service office. 


Sale 


CHARLOTTE 
CHICAGO e 


and Service 


CLEVELAND * DALLAS 


CHATTANOOGA 


DAYTON © DENVER è DETROIT 


LOS ANGELES 


PHILADELPHIA 


PORTLAND, OREGON œ» SEATTLE 


ST. LOUIS œ 


OAKVILLE AND WINDSOR, ONTARIO 


THE TAYLOR-WINFIELD CORPORATION 


STAMFORD * WASHINGTON 


RESISTANCE 


WELDERS 


WARREN, OHIO 





Our Readers Say continued 


ings involves only the elimination of 
non-essentials. Such elimination re- 
quires very little or no additional skill 
in interpretation. 

If the above features are applied 
it will be interesting to note the easc 
and rapidity with which simplified 
practices are assimilated. Based on our 
personal experience, we feel that Mr. 
Zwirn's estimate of 20 years is slightly 
generous. W. H. BUCHANAN 
General Electric C 


To the Editor: 


mpan) 


If some of the suggestions for sim- 
plification brought to light in Dean 
Gerardi’s article are serious ( "Should 
Current Drafting Practices be Further 
Simplified,” Product Engineering, May, 
1953), then God help industry. As 
a fellow draftsman and I were reading 
over it, he made a comment referring 
‘What does a fellow have 
to be to know which side to counter- 


to Fig. 2, 


bore—a mind reader!” 

Let's not be too hasty in adopting 
such "screwy" ideas and in the mean- 
time I'll do a little snooping around 
myself to do what I can to aid your 
quest for better efficiency in drafting 
practice. —JOHN HOMEWOOD 

Burbank, Calif. 


The Term “Product Engineer” — 
Growing in Use 
To the Editor: 


We are regular subscribers to your 
excellent publication Product Engineer- 
ing. Here in Canada, the professional 
term "Product Engineer" is virtually 
unknown and as professional consult- 
ants in this field of engineering we 
feel somewhat lonely. 

Is there an independent society or 
association of Product Engineers in 
the United States, or is this branch of 
engineering identifed only as a sec- 
tion of other societies such as ASME? 

J. D. ORR 
Orr Associate 


Ed—At the time Product Engi 
was launched in 1930, the title Prod- 
uct Engineer was rarely used. Master 
Electric Company of Dayton, Ohio, 
might have been one exception in their 


eering 


use of the title. Since that time, how- 
ever, more and more companies have 
adopted the title, although it is not 
yet in what might be called general use. 

The title Product Engineer is used 
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DE LAVAL fom 


SPEED REDUCERS 


dwarf to giant size 


Pair of giant 36-inch center distance over 55,000 Ib. The De Laval worm 
speed reducers designed and builtby gear units, with a reduction ratio of 
De Laval for slab transfers in a slab- 26% to 1 ina single set of gearing, 
bing-blooming mill. These slab transfers are each driven by a 200 hp, 410 
are used to convey steel slabs up to rpm motor coupled directly to the 
12 in. thick and 42 in. wide, weighing ^ input shafts of the slab transfers. 























De Laval heavy-duty worm gear speed reducers seldom 

require attention under the most rugged operating conditions. 

They make a quiet, close-couple compact drive. They permit high ratio 
reductions in a minimum of space and withstand severe shock 

loads without damage. De Laval builds all sizes from 3” to 

36" center distances for transmission ratios of 3.1:1 to 100:1 in 
single reduction units and ratios of 50:1 to 8000:1 in double 


reduction units. Whether you need dwarf or giant worm 


gearing, consult De Laval for engineering assistance. Send for 
De Laval Manuals G-W BV and G-W WH containing data on single 


and double reduction units. 





Speed Reducers 


STEAM TURBINE COMPANY 


Here's one of the smaller De Laval worm gear 
speed reducers with a 3" center distance being 
used for a new coal drilling machine. 





DE LAVAL 


801 Nottingham Way, Trenton 2, New Jersey ——— 
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Stearns offers new magnetic disc brake 

























for re-rated 3-20 hp motors 


Stearns is first to provide motor manufacturers 
and users with the new H-70* series magnetic brake 
for re-rated NEMA frames in the 3 to 20 hp range. 
It is available in the following maximum torque 
ratings: — 10, 15, 25, 35, 50, 70, 75 and 105 lb ft. 


The brake is designed to mount on new frame 
sizes 213 through 286. It is up to 15/16 in. shorter 
than previous brakes. 


New wear indicator feature 


The Stearns H-70 brake has the new manual re- 
lease, automatic reset wear indicator recently introduced 
on the new Stearns brake line. Like other Stearns models, 
the H-70 is supplied for either horizontal and vertical 
motor mounting or independent floor mounting. 


Power failure safety feature 


Brake is spring set, solenoid released—stops motor 
automatically in case of power failure. It is available 
with either standard or dust-tight, water-proof enclosure. 


Get all the facts about this new Stearns brake. 
Contact your local Stearns revresentative or write 


today for new descriptive literature. 1101 
*Patent No. 2620901 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 2 MAGNETS 


STEARNS MAGNETIC, INC., 631 S. 28th St., Milwaukee 46, Wis. 













Our Readers Say....... ..... continued 





to distinguish between the plant engi- 
neer whose responsibility is the design 


| and layout of the plant and the engi- 
| neer whose responsibility it is to design 
| the product. In some large companies 


the chief engineer was the man who 
took charge of all the plant facilities. 
The product engineer was called me- 
chanical engineer. In more instances, 
the chief engineer title indicated the 
man who was responsible for the prod- 
uct design. The other man’s title was 
plant engineer. That is still the situa- 
tion in the vast majority of the com- 
panies in the United States. 

To the best of our knowledge there 
is no independent society or association 
of product engineers. There is a ma- 
chine design division of the ASME. 
There is also the Society of Industrial 
Engineers. The latter society is com- 
posed of men whose responsibility is 
to put sales appeal and attractive ap- 


| pearance into the product. The mem- 


bership of more than 150 includes 
such prominent figures as Raymond 
Loewy, Walter Teague, Harold Van 
Doren and Henry Dreyfuss. The ad- 
dress of the Society of Industrial De- 
signers is 49 East 49th St., New York 
17, New York. 


Dumfound—And Vice Versa 
To the Editor: 


I think you are too sensible to be 
offended if I correct your spelling. In 
your Sans, Souci column in the April 
issue, you used the word “dumb,” in 
reference to people who are stupid. 
You made the same mistake in the 
May issue and again in June. 

A dumb person is one having an 
affliction of the tongue that prevents 
him from speaking. Dumm is the 
German word for stupid. Just plain 
"deutschy dumm." 

I'm not German. I'm Scotch. I just 
majored in languages along with art. 

—PAULINE E. GARTH 
Kansas City, Mo. 


Ed— That strikes me dumb, meaning 
speecaless. Miss Garth is correct. I 
can only crawl out of it by claiming 
that I used the term colloquially. My 
friend Webster says "(Partly from G. 
dumm in Pennsylvania) ; colloquially, 
U. S., dull; stupid.” In other words, 
I must appeal to the Pennsylvania 
Dutch to “temper the wind to the 
shorn lamb.” 
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Shock loads can't hurt 
this fluid motor / 


CIRCUIT FOR CABLE REEL 
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Denison Axial Piston Fluid Motors 


recommended for the toughest jobs 
. » . Without qualification 





@ Quick starts, quick stops, stalling under load, continuous 
braking. These are the kind of conditions Denison Fluid Motors 
are built for. Where other motors fail, Denison hydraulic motors 
operate continuously . . . in conveying equipment, mining, 
drilling, construction machinery. 

Through efficient axial piston design, Denison hydraulic 
motors pack high horsepower, high torque in a smaller space. 
The 400 series fluid motor is less than a foot long, weighs only 
40 pounds . . . yet delivers 24 horsepower. 

Denison Fluid Motors can be furnished to develop up to 180 
horsepower, 5665 pounds-inches torque . . . for any hydraulic 
circuit to 5000 psi. 

The circuit shows a Denison Fluid Motor that reels cable in 
and out of oil wells. For bulletins about Denison Fluid Motors, 
write to: THE DENISON ENGINEERING COMPANY, 
1157 Dublin Road, Columbus 16, Ohio. 


OIL İC 








whether 


it’s 


v-drives 


will meet 


your V-drive needs 


The chances are better than even that your V-Drive 
requirements can be met in full from the complete 
stocks of Cast Iron and Pressed Steel V-Pulleys, 
Sheaves, V-Belts and drive parts in the complete 
Maurey Multiple and FHP V-Drive lines. If you re- 
quire special sizes or designs of V-pulleys, sheaves or 
parts, Maurey is staffed and equipped to meet your 
needs and stay within your budget. 


On any V-Drive problem the help of widely experi- 
enced Maurey engineers is available to you without 
obligation. A more efficient drive and lowered cost 
often result from a Maurey engineering analysis. 


Write us of your 
V-Drive problem ... 
today. Ask for Maurey 
FHP and MULTIPLE 
V-Drive Catalogs. 


PACKAGE 
PLAN can save you 
Research, Development 
and Tooling Costs. 


FRENCH & HECHT 


We Invite 
Your Inquiries 


AYE WHEEL COMPAR 
DAVENPORT IOWA 


THOROUGHLY EQUIPPED 
PLANTS and over 


pitty VEARS EXPERIENCE 


bring you precision parts by 


o G^ 


PRECISION-WOUND COILS: Paper section, form 
and bobbin wound coils for practically every 
electrical purpose. 


QUALITY TRANSFORMERS: Compact, efficient, 
transformers custom-built exclusively to your 
specifications. 


LONG-LIFE SOLENOIDS: Solenoids constructed 
to exacting standards to assure long, depend- 
able service. 


USE OUR COOPERATIVE SERVICE: Send B/P, 
Sample or data for immediate estimate. No 
obligation. 


DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 


3414 MILWAUKEE AVENUE * CHICAGO 41, ILLINOIS 
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USE MORE FORGINGS 


get more 


Cost Reductions 
at the point of assembly 


A thorough "going-over" of each part of a product or 
mechanism to consider whether it can be or should be 
more efficiently produced will inevitably yield some 
worthwhile reductions in cost at the point of assembly. 
This process of examining each component may be 
accomplished in less time and with less effort than 
would first appear with the aid of Drop Forging 
"Problem Parts Charts" for design engineers, produc- 
tion executives, metallurgists and purchasing agents. 
These charts utilized along with the experienced skill of 
a forging engineer working with one or more members 
of a production team often reveal cost reducing possi- 
bilities heretofore undiscovered. Ask a forging engi- 
neer for a complete set of Problem Parts Charts. 


STRONG, TOUGH, 

DENSE FORGED PARTS CUT REJECTIONS 

26.4% FOR MANUFACTURER OF A VARIETY 

OF QUARRYING AND MINING EQUIPMENT | 100) pag cLAMP 


These Geilling machine parts BRACKET FORGED 
are 
oum pere nc. | TO SHAPE, REDUCES COST OF MACHINING 12% 
physical properties, and reduction in per- Key part of trigger latch for tractor-mounted cultivator, formerly 
centage of rejects to a minimum. a three-piece welded assembly built up from bar stock, now closed 
die forged in one piece. Results in increase of approximately 60% 
in number of parts completed per hour. Forging eliminates all but 
a simple drilling operation — no jigs, assembly or welding opera- 
tions are needed. 


loads. Engineerin . 
i gi ing, produc 


obtainable with "M 
forgings are presented ia this 
reference book on forgings. 
Write for copy today or attach 


PARTS FOR 

LOCOMOTIVE GREASE GUNS 

PRODUCED 68% FASTER BY 
CLOSED DIE FORGING 


/ Manufacturer of "Spee-d" High Pressure 

Lubricating Units uses closed die forgings 

for gun handles, links, nozzle connections, 

bodies and engaging rings, and thereby obtains such advantages 

as greater strength and uniformity of physical properties, reduc- 

tion in dead weight, and a 6897. increase per hour in the produc- 
tion of finished parts. 


T DROP FO r'c ING DROP FORGING ASSOCIATION 


* 605 Hanna Bldg., Cleveland 15, Ohio 


- N A E IE [e] [s [| A T H [e] EE Please send 64-page booklet entitled, "Metal Quality 


—How Hot Working Improves Properties of Metal 
1953 Edition 


605 Hanna Building 
CLEVELAND 15, OHIO Neme 


Position 
Company 
Address 
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Ask your dealer for samples, or write: 


CLEARPRINT PAPER CO. 


1482 SIXTY-SEVENTH STREET - EMERYVILLE, CALIFORNIA 


BIG NEWS 
FOR DESIGNERS OF 
SMALL ENGINES 


A new flywheel mag- 
neto by Fairbanks, 
Morse & Co., builders 
of over 3% million 
famous Super Spark 
Magnetos, is now 

available for small industrial engine application. This magneto 
standard in both electrical and mechanical life— 
molded heavy-duty high tension coil—large, long-lasting breaker 
points—Alnico permanent magnets—it's tops in operating ef- 
ficiency and easy starting. 


sets a new 


Engineering help is readily available—our competent ignition 
engineers will gladly give application assistance and further 
ignition data for easy starting and efficient operation of your 
engine. Get all the facts by writing today to Fairbanks, Morse & 
Co., Magneto Division, Beloit, Wisconsin. 


A FAIRBANKS-MORSE 


@ nome worth remembering when you want the best 





MOTORS * ZC ENGINES * MAGNETOS © PUMPS © DIESELS 








CLEARPRINT 
CALCULATION AND 
SKETCHING SHEETS 


with cross sections printed in “Fade-Out” blue 


Quick calculations and sketches to scale are easy with 


Clea: 
1000 


rint “Fade-Out” sheets. They’re printed on No. 
Clearprint, America’s finest technical paper. Ask 


for a sample and make this convincing test... 


Y. INVITES THE PENCIL — Try Clearprint’s perfect working 
surface with a 2H pencil. Your lines are sharp and 


clean—no feathery edges. 


2. ERASES PERFECTLY—Erase some of the lines. Redraw and 
erase several of them time and again. Fold the paper 
repeatedly, too. Then hold it to thé light and notice 
the absence of ghosts and grid lines. 


3. GHOST-FREE, GRIDLESS REPRODUCTIONS — Make a quick, 
easy-to-read print of the sheet. Your original work is 
faithfully reproduced without erasure ghosts or cross 


section rulings. 


If you are not using Clearprint now, please make this 
comparative test on the paper you are using. 





CLEARPBINT 








PRINTED WITH FADE-OUT BLUE LINES 


Available in standard size pads and sheets through 24” x 36”. 


Fine quality Gears can now be STAMPED by 
Winzeler, with a degree of uniform accuracy 
you never thought possible! That's why they 
are used so successfully in many unusual ap- 
plications. Extremely skillful tooling, stamp- 
ing and assembling by staking, brazing or 
riveting performed with speed ard low cost 
efficlency in production runs only! Stock and 
custom dies. Ask our capable engineers for 
ideas and cost estimates. 





SEND FOR 4-page foi4- 
er containing valuable 
Stamped Gear dataand 
tables. Write today! 













"a a Gears. 
1 ^ 


WINZELER MANUFACTURING & TODL CI. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 
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It is easy, quick and economical to order direct 
from this catalog. Spacers are money-saving, 
efficient replacements for costly machined 
parts, pipe or tubing (with concentricity held 
much closer). They come ready for assembly, 
eliminate machine time and scrap, and raw 
material handling in your plant. Order direct 
and save! 


Write Today For Your Copy! 


Your business letterhead request brings the 
new catalog and price list. See the savings you 
make with spacer tubes. Ask for your copy 
today! 


FEDERAL-MOGUL CORPORATION 
11043 SHOEMAKER * DETROIT 13, MICHIGAN 





ON T EIE 
HARTWELL | / NN 120p 


BALL BEARING 


- "Push Button 
Pos giving both 


Z- rigger Action 
af d radial and thrust 
FLUSH LATCH - capacity 


BUSHINGS 





They have solved many design and operation 

problems. . . 

SHEAVES FULCRUMS IDLERS 
CAMS OSCILLATING MOTIONS 


Shaft rotation at moderate speeds. 

Lubricated for extended operation. 

Only a quarter inch section height. 
For shafts from "Ae" to 194". 


Ask for folder giving sizes and lood cœ 
pocities. Call on our Engineering Depart 
ment for advise and help on your appli 
cations. 
















SPLIT BALLBEARING CORP. 


LEBANON NEW HAMPSHIRE 





GASKET PROBLEMS 
ARE OUR BUSINESS 


Vellumoid's experience 
with a wide range of non- | 
metallic materials is at | 
your service. We work to 
many Government speci- 
fications. 





@ A new latch development for modern 
equipment. Combines the desirable features 
of push button operation with the positive 
simplicity of trigger action in a small, rugged, "e 
lightweight yet inexpensive flush latch. ae 












Available in many offset combinations ies 
for various door and frame thickness VELBESTOS 
arrangements. Standard with or without (Compressed Absestos) 
gaskets in stainless steel or cadmium plated VELLUTEX 
cold rolled steel. 
VELCOREX 
VELBUNA 
Write for new 48 page 2-color Catalog. — & BUNA N. 
à Illustrates and gives full details k oate : 
of comple:e line. 








Ask for our free Technical | 
Data Book and samples for | 
te: ting. 





HARTWELL 


COMPANY 

Manufacturer of Flush Latches and Hinges, 
Fittings and Cable Terminals. 

9035 Venice Boulevard, Los Angeles 34, California 


me VELLUMOID co. S 


Worcester (6) : Mass. 


™m 


ws 
+3 
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It's welded— 
but you can't feel the weld 





It has to be accurate 








Specify Brainatd ror 
WELDED STEEL TUBING 


@ Brainard welded tubing is an economical struc- 
tural material, and offers many physical advan- 
tages. It has a smooth exterior, with all weld 
flash removed. Its wall thickness is uniform, since 
it is formed from flat strip. With welded tubing 
you can cut weight without sacrificing strength. 
And there’s practically no limit to the design 
requirements you can meet with this easily 
fabricated material. 


It's easy to 
fabricate 


Brainard maintains continuous quality control 
throughout manufacture—from ore to finished tub- 
ing. Careful supervision assures you high quality. 
For complete specifications call or write Brainard 
Steel Division, Dpt. GG-8 Griswold St., Warren, Q. 


STEEL DIVISION 
SHARON STEEL CORPORATION 
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$700 saved... The pick of the field- 


more efficiency gained Allee 


RUBBER INSULATED 
| METAL PARTS . . 


@ Standord or special ARco clips, 
clampsfand other rubber insulate 
metalf parts . . . these can ddd 
elecirical Gnd sound insulation; 
corrosion and qanm am 
tof cable, loom, tube wire, rod 
and pipe products. "n 

You can improvefthe utility dnd 
durability of your prodoct re- 
questing expert ARco edifaccring 
counsel; sample rubberfinsulations 


on your standard parts, and quan- AUTOMOTIVE 
tity estimates. These Arco services RUBBER COMPANY - INC. 


are yours without obligation. Manufacturers + Designers + Engineers 


Valuable literature — EA S 39, 


available—Write ARco RUBBER PROCESSORS 
today! tead Rd ® Houston. Tex 


4033 H 


ANYTHING CAN BE COVERED WITH RUBBER BY. 


courtesy 
IOWA 


MFG. CO 
That's the e nce of the IC 
CO., manufacturers of this super- 
crushing plant which employs "A 


power drive shaft, ope 00 of every description — 
ntritugal ciutch relieves sudden startinc "2o a 
;. Use of the flexible shaft as shown per- made to your specifications 
ng of up to 90 degrees either sic 


r e 


in The gears you buy from E. B. Sewall are made 


& by men who ore fussy about specifications. 
This is another fine example proving the They've got the finest equipment and know 


efficiency, the practicability of STOW how to use it. If you specify .0002° tolerance, 
: P you get it—at each tooth on every gear we 
flexible shafting. ship. We're in a brand new plant, equipped 
TM ES d "a dms ; i to handle your gear requirements. Send 
Wh y not consult with STOW engineers on specifications and quantity for our quotation. 


Ai 
your next power transmission problem. You'll edd i 
a a x M a n Your inquiry will be answered promptly 
tow ilexible snaiüung can really 
—T 


uA 


i 


bulletin 525 and Torque 
Calculator, containing 
complete data on STOW 
flexible shafting. No 
i obligation, of course. 


MANUFACTURING CO. 
al 41°46 State Se 
EINGHAMTON. N. Y, 


ko Write today for this free 


E. B. Sewall Mfg. Co., 704 Glendale St., St. Paul 14, Minn. 
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KEEP YOUR PRODUCT 


Lightweight 


Power Products new industrial engine offers 


G O rss engine weight 


horsepower . . 


M. zS 9 hess engine size 


TOW you can give your power equipment the Lightweight 
being demanded by all of industry. Power Products 
engines are not just a little lighter—they’re 60% lighter than 

any currently available industrial engine of comparable 


. and that means greater portability for 


equipment. Wheels, carriages, etc., formerly necessary for 
portability, can be eliminated in many cases, allowing further 
streamlining and extra weight and cost savings. 

Power Products engines are more compact in design — 
easy starting — offer sustained performance at high speeds 
and are easier to service than any other industrial engines. 
Yet they actually cost less! 

If you want better acceptance — better performance 
for any industrial product that requires from 2 to 4 


horsepower 


. switch to Power Products Lightweight! 


LOOK AT THESE FEATURES 


Lightweight — A 
stondard 3Y3 H. P 
industrial engine 
weighs as much os 
two and one holt 
Power Products in 
dustrial engines of 


^ 


3, H. P 


Compact — A unique 
design makes this 
engine omazingly 
compact. A compor 
son of overall dimen 
sions shows a saving 
of 72% in size over 
the standard engine 


LOOK AT THE RESULTS — ''Pump and motor 
weigh only 25 Ibs.,'"'" reports a leading pump 
manufacturer This Is typical of the kind of 
amazing lightweight products these engines 
moke possible. 

Only 41 Ibs 


, and usable anywhere, at any 
angle.’ 


* Grain auger manufacturers are among 
the many who hove found it possible to revo- 
lutionize their products with these engines 
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Company 


Address 


POWER PRODUCTS CORPORATION 


2013 N. 12th Stieet 


Grafton, Wisconsin 


Gentlemen 


| know what importont advontages weight saving 


con give my products 


mat 


Please send me full infor- 


on on thesé new engines 





For long life under 
extreme conditions of shock, 
vibration, corrosion, 


humidity and temperature 


"Ew Wy pe 


HEAVY-DUTY 


ELECTRICAL CONNECTOR 


Here is the electrical connector designed and built 
for maximum performance under rugged operating 
conditions. 

Intended for use with jacketed cable and not re- 
quiring ground return through mating surfaces, this 
connector incorporates sealing gaskets at all mating 
joints. 

W-Type Bendix* Connectors also incorporate 
standard Scinflex resilient inserts in established AN 
contact arrangements. Shell components are thick- 
sectioned high-grade aluminum for maximum strength 
All aluminum surfaces are grey anodized for protec- 
tion against corrosion. 

For the real tough jobs, be sure to specify the 
W -Type Electrical Connector 

, Our Sales Department will gladly furnish com- 
plete specifications and details on request. 


*REG. TRADE-MARK 


SCINTILLA DIVISION 


SIDNEY, NEW YORK ay 
a2 S 


Export Sales: Bendix International Division, 205 East 42nd St., 
New York 17, N. Y 
FACTORY BRANCH OFFICES 117 E Providencia Ave., Burbank, Calif. 
Stephenson Bidg., 6560 Coss Ave., Detroit 2, Mich * 512 West Ave., 
Jenkintown, Po . Brouwer Bidg 176 W. Wisconsin Ave Milwaukee, 
Wisc. © American Bidg., 4 S. Main St., Dayton 2, Ohio © 8401 Cedar 
Springs Rd., Dallas 19, Texas 


336 


PRECISION 


E BALS 
i t M 


TRACING CLOTH 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. i 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made 


PRECISION 
BALLS to your 


specifications 


THE HARTFORD STEEL BALL CO. 


Hortford é Connecticut 
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HOW TO HIT A SUPERSONIC MISSILE 
in flight 


On 


An enemy guided missile comes winging towards our task force... . at speeds 
of up to 20 miles a minute. What kind of computer can predict and compute 
the necessary data fast enouzh to shoot down the missile . . . and be reliable 
every time? That was the problem posed to Fu ‘d Instrument Comp ny engi- 
neers ... and in cooperation with the Navy, they found the answer. Compact 
equipment, housed in easy-to-service units ...that stand at the front line of 
our defense. 

[his is typical of the problems that Ford has been given by the Armed 
Forces since 1915. For from the vast engineering and production facilities of 
the Ford Instrument Company come the mechanical, hydraulic, electro- 
mechanical, magnetic and electronic instruments that bring us our “tomorrows” 
today. Conti sodinst of both Industry and the Military are Ford specialties. 


a 22 
You can see why a job with Ford Instrument offers young i FORD INSTRUMENT COM PANY 
engineers a challenge. If you can-qualify, there may be cna 

a spot for you in automatic control development at Ford. [^3 

Write for brochure about products or job opportunities. | DIVISION OF THE SPERRY CORPORATION 


State your preference. | | 31-10 Thomson Avenue, Long Island City 1, N. Y. 
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WHEN YOU USE Wi EXTRA 
SPRING POWER 


e 
E for your product 
e For that reserve power so often needed, for a longer, 
« more even delivery of energy under all conditions — 


look to Sandsteel “Crosscurved” Mainsprings. In addition 
YOU GET ndis 4 ! 


to superiority in torque and even power delivery, the 

"Crosscurved" Mainspring is preferred by, product engi- 

PEA K PE R F | R M À E M 7 i neers because a longer, thinner spring can be used, 
permitting space saving within the mechanism. Highest- 

quality Swedish steel is used — steel able to receive the 


STRENGTH WITHOUT BULK reserve-power benefits of the "Crosscurving" process. 
Lower cost, smaller size Mac-it Screws can be Ask us about Sandsteel 
used for all fastening jobs because of their 
exceptional tensile and torsional strength. 
Made from special Mac-it Alloy Steel held 
to rigid specifications, Mac-it Screws insure 
uniform and dependable screw performance. 


SPECIAL SCREW PRODUCTS fore SANDSTEEL SPRING DIVISTON 


Mac-it is geared for large or small run produc- SANOVIE STOCUL tec. 
tion of screws with special design or strength 145 HUDSON STREET, NEW YORK 13. N.Y 
characteristics. The high quality of Mac-it R ree 
special Alloy Steel adapts it to heat treatment 

that penetrates throughout the screw structure 

so that the center possesses the same sturdy 

toughness as the outside. Each type Mac-it 

Screw is heat-treated for maximum strength 

in its specific use. 


PRECISION FASTENERS 


The precision manufacture and quality con- 
trol used in making Mac-it Screws provide 
users with high dimensional accuracy and uni- 
formity. All Mac-it Screws in both coarse and 
fine threads are held to a class-3 fit oe it 
maintains a fastener engineering service for 
the design, development and produc tio yn of 
screws for all types of applications 


DISTRIBUTOR SERVICE 
Contact any of the hundreds of Mac-it dis- 
tributors from coast to coast for immediate 
service to supply your requirements for 
standard or special screw products i Guaranteed Uniformity—of size and shape within each 
a a. Ne ps shipment? 
MAC-IT SCREW DEPARTMENT : Finish á i 
—glasshard and mirrorlike? 
STRONG, CARLISLE & HAMMOND COMPANY hen dubbi quida 4 
1392 W. 3RD. STRELT + CLEVELAND 13, OHIO P Dercened end tempered carbon steel construction? 
Manufactured by Mac-it Parts Co., Lancaster, Pa Shock resistance—with high load-carrying ability? 
H Packaging—which assures “factory-fresh” delivery? 


Lower Costs and Greater Adaptability—to meet more of 
your ball requirements? 


“Crosscurved” Mainsprings — 
whenever flat power springs are required in your product. 


Precision—with tolerances held to ten thousandths? 


YOU'LL FIND ALL THESE FEATURES IN ABBOTT... THE 
BALL WITH THE ARMORED HEART! 


Write for details. 


THE ABBOTT BALL COMPANY fc 
55 RAILROAD PLACE) 


HARTFORD 10, CONN., U.S.A. 
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Ribbon glass by the yard. Here’s 
a glass that’s a thousandth of an 
inch thin and in small widths it’s 
flexible as—well, a ribbon. You can 
twist it, roll it, wrap it around your 
arm without cracking it. It comes in 
any length you want— inches, yards, 
miles. 

Actually ribbon glass isn’t a single 
glass. We can make it of several dif- 
ferent compositions according to 
what you need it for. Originally we 
developed it to take the place of 
mica in electronic capacitors of 
which there are several in your radio 
and TV sets and in any other piece 
of electronic equipment you can 
name. As mica is formed in layers, 
it is subject to cleavage in the plane 
parallel to lamination; ribbon glass 
being homogenous is easily work- 
able. This is just one advantage of 
this glass in capacitors. 


\ 


Medical scientists have found a 
quite different use for ribbon glass 
as microscope slide covers. These are 
the wafer-like pieces of glass that 
are used to cover blood smears and 
the like for examination under the 
microscope. In this case ribbon glass 
can be made clearer, flatter and more 
free of bubbles and striae than pre- 
viously made glasses. 


> Seems as if this unique stuff 
should be good for a lot of things, 
but what (other than electrical and 
laboratorial) probably lies in the 
laps of imaginative designers. Would 
you like us to send you a little strip 
to play with? 


Two tons—on the nose! If you 
called for them, we could, with rea- 
sonable speed, provide you with a 
king-size pair of glasses. The lenses 
alone would weigh in at a hefty two 
tons. 

Since it’s no mean feat to balance 
"specs" like that on your nose, we 
don't have too much call for them. 
Still, we have filled one order and 
are prepared to fill another any time 
they're needed. You might be inter- 
ested in this little story, not as a 
prospect for such outsized eye-wear, 
but because it might suggest a new 
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approach to some design or manu- 
facturing problem of your own. 

Our aerodynamic friends find 
wind tunnels valuable instruments 
in developing new and better prod- 
ucts. Naturally, to make the most 
of said wind tunnels, it's necessary 
to see and photograph what's going 
on inside. That's what led us to build 
the windows you see in the picture 
below. Weighing nearly a ton each, 
these giant disks are of finest optical 
quality—a very necessary feature 
since the scientists and engineers 
must make precise observations 
through them. More remarkable 
still is the fact that these optically 
perfect pieces of glass withstand the 
enormous forces built up by air 
moving at nearly twice the speed of 
sound. 


> If heretofore you've looked on 
glass as a somewhat fragile material 
of limited use, these windows to the 
supersonic world may give you food 
for thought. However, we like to 
admit that, despite the unique qual- 
ity of these panes, they are just one 
of countless special-application prod- 
ucts devised by Corning engineers 
working with customers’ problem 
children. So, even if aeroplanes or 
ranting winds aren’t your responsi- 
bility, talking over your problem 
with the men at Corning could very 
well lead to a profitable solution. 


In defense of light. Throwing light 
on a subject is often easy —keeping 
it there may be something else again. 

A good, if unusual, case in point 
is made by a manufacturer of our 
acquaintance who makes shot blast- 
ing equipment for cleaning metal 
castings. Unfortunately the shot 
which cleaned the castings also 
played havoc with the light bulbs 
in the equipment. For a while it 
looked like a choice between con- 


CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


stantly replacing shattered bulbs or 
working in the dark—neither offer- 
ing a satisfactory solution. 

The big question—could the cast- 
ings be cleaned while being seen? 
Turns out the answer was YES. 
Corning was able to develop a spe- 
cial glass globe to shield the light 
bulbs from the metallic barrage. 
Made of clean PYREX brand glas; 
No. 7740, these half-inch thick, 
abrasion-resistant globes let through 
plenty of light and, by saving bulbs 
from speedy annihilation, earn their 
keep over and over again. 


> If by chance some production 
problem centers your interest on 
protecting light bulbs perhaps we 
have the specifications, solution and 
can quote prices. On the other hand, 
if our little story serves only to give 
you an idea of what a rugged ma- 
terial glass really can be, we encour- 
age you to refresh your memory on 
some of its other useful attributes, 
which you will find described quite 
lucidly in our Bulletin IZ-1, “Glass 

its increasing importance in prod- 
uct design." We'd be delighted to 
send you a copy. 


Frankly, we're being amazed con- 
tinually (almost) by the ingenious- 
ness of people who come up with 
ideas we'd never in all time think 
of for putting glass to work. We've 
worked with hundreds of folks and 
we'd like to work with you. if you 
have a stubborn materials problem 
that glass might eliminate. We've 
got research experience, application 
experience, production experience, 
and plenty of facilities. It'd be a 
pleasure to put them to work for you 
on any likely problem or product. 


Corning means research Glasa 


v CORNING GLASS WORKS 118 Crystal St., Corning, N. Y. 





UE TEMPERATURE CONTROLS 


... HELP ISOLETTE® INCUBATORS 
SAVE rues 

TINY 
z LIVES 


Special nuts, custom made, to 

your exact specifications is my 

business. Whether you require 

steel, brass, stainless steel or i = 
aluminum, regardless of ca- Be Nut Wise 
pec (we even make Ln call on 
1exagon Miniature nuts) you rE} , 
always get uniformity, de- * Ww EMPY 
bendability, and the quickest for any size. 
service when you deal with 

us 


And remember this : 
You'll probably pay no 
more for our special fast- 
eners than you are now 
paying for ready-made 
standard nuts. 


Write Dept. B for 
illustrative 
Catalog 


WESTFIELD METAL PRODUCTS CO., INC 


NESTFI j] ur 





Lo TYPE F42 — 


UE controls are used in many notable applications — 
but none serves a more vital function than the Type F42 
Thermostat now being used in Isolette Infant Incubators. 


Isolette incubators feature extremely uniform air con- POWER 
Ided 


ditioning with or without added oxygen. With a basic 


sensitivity of +1°F within the operating range of 75— TAKE-OFFS 


100°F, the F42 enables these units to maintain a maximum 
temperature difference across the mattress of +2°F sur- and 
passing Children’s Bureau Specifications. The Type F42 


achieves this control by switching on or off a 250 watt GEAR REDUCTION 
heating element located in a passage of the air circulation POWER TAKE-OFFS 


system. For Industry & Agriculture 
United Electric manufactures a wide line of standard 


controls. They are being used for controlling aircraft fuel ...@re available with over-center clutches for all engines with 
purging systems, paper mill machinery, diesel engines, SAE flywheel housings. Gear reduction units feature P 
] à ini ; i i i apta- 
milk pasteurizers and room air conditioners. And these straddle mounted pinions; special ratios and special adap 
tions of standard units. Immediate delivery. Write for catalog 


are but a few of the hundre , re ] a a 
re but a few of the hundreds of different industrial and and prices. 


domestic applications where UE controls are on the job. 


Special controls can either be adapted from standard Sake Dead Includ 
models, or they can be custom-built by United engineers unk Froducts Include: 


working in cooperation with your own product devel- 


Right Angle Take-Offs. 
opment engineers. 

For additional information on the Type F42 — or the Torque Converters 
complete line of United Electric controls and their 


countless applications — write: Power Accumulators 
FUNK GEAR REDUCTION 
$o Registered trademark. Air-Shields, Inc. POWER TAKE-OFFS Ford Tractor Conversion Kit 
—with exclusive Straddle 


Standard and special thermostats and pressure switches Mounted Pinion — extends Changes to 6 cyl. Ford engine, 


life—prevents trouble. Im- 
UNITED ELECTRIC CONTROLS CO. 


mediate delivery. doubles power and uses. 
87 School Street, Watertown, Mass. 


FUNK AIRCRAFT CO. 
3301 Airport Drive Coffeyville, Kan. 
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Engineers’ choice: 


Heavy duty concrete mixer uses 
Jeffrey STR Chain 


JEFFREY COMPONENTS FOR 
ORIGINAL EQUIPMENT: 


STR DRIVE CHAINS 

STEEL CARVE SPROCKETS 
HOLLOW PIN CHAINS 
CAST IRON SPROCKETS 
STEEL KNUCKLE CHAINS 
BABBITTED PILLOW BLOCKS 
COMBINATION CHAINS 
SPIRAL CONVEYORS 


JEFFREY drive chain 


quality makes good 
equipment better 


Lr 


Equipment manufacturers from coast to coast rely on 
Jeffrey STR chain for flexible transmission of power in 
large and small unit machines such as power shovels, 
draglines, road pavers, ditchers, concrete mixers, gar- 
bage trucks, dredges and portable loading machines. 


STR chain, in pitches of 1'?" to 7”, is ideal for drives on 
conveyors, elevators, machine tools, etc. Longer pitches, 
combined with attachments, are adapted to heavy duty 
elevating and conveying service. 


If your equipment can use the superb quality of Jeffrey 
STR Drive Chain and Sprockets — you'll find they offer 
maximum strength for minimum weight, with ample 
reserve strength to permit normal wear and to with- 
stand unexpected overloads. 


IF IT’S MINED, PROCESSED OR MOVED dum Send. v 
. - IT'S A JOB FOR JEFFREY! E 


OUTH 
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FREE to Design, Plant, and Safety Engineers 


A NEW, COMPLETE REFERENCE FILE 
OF BARKSDALE 

HYDRAULICg&ind 

PNEUMATI | 


CONTROLS] 


It includes 

important general information such as a detailed description and 
illustration of the Shear-Seal principle, the only new valving prin- 
ciple in centuries; covers manual and solenoid valves. 


It contains 
simplified chart for pressure switch selection, which sheds new light 
on a subject shrouded in mystery. 


r 
I 
i 
l 
l 
l 
l 
a 


It presents the only line of solenoid- — — — — — - 
i 
—— ~ < 

~ = 
a — — > 

tp 
= z » 
- ~ 


es 


NES Down to the handy pop-up tab, 


pilot valves for air and low pres- 
sure liquid with a guarantee for p 
longer solenoid and valve life. By 


nothing has 
been overlooked in providing a more useful ref- 
erence to the design engineer concerned with 
hydraulic components. 


Use the coupon below to get your free copy of 
this valuable information, indispensible to mod- 
ern hydraulic control. 


BARKSDALE VALVES 


5125 ALCOA AVE., LOS ANGELES 58, CALIF. 


NAME 


COMPANY |. 





- — — — — — — —À — — —— —— —— 


USE rasv-iN 


rn e rox 


Pu ale E E 


with compact 2 turn design 


Elim', at.s trouble 


Application pictures below show 
how simply and effectively cylin- 
drical assemblies are positioned 
and locked by Spirolox! Unique 
two-turn design conforms to 
internal or external groove. 
Spirolox will not jump out be- 


pots, costly machining and awkward parts! 


cause opening and closing force 
is resisted by friction between 
turns. Always provides a uniform 
shoulder! No gaps to interrupt 
uniform circumference; no lugs 
to create weak spots. Easy to 
flip out with screwdriver. 


FREE TEST SAMPLES AND DATA BULLETIN 
Send us blueprint of your retaining problem! 
Ramsey Corporation, St. Louis 8, Mo. 

A subsidiary of Thompson Products, Inc. 


EXTERNAL 


(FRICTION CLUTCH) 


INTERNAL 


(TOGGLE JOINT) 


U.S. Pat. No. 2,450,425 and Foreign Pats. 
Other Pats. Pend. 


Type F Blowers 


Originally designed for 


cooling electronic 


tubes in 


transmitters, induction heaters and diathermy equipment, 
Heinze F 2 Blowers have become popular also for adver- 
tising displays and similar’ applications where a small 
current of air and quiet operation are required. 


Characterized by low wattage, 


light weight. 
interference. 


neat appearance and 


The shaded pole motor will not cause radio 


115v AC 60 cycles 15 watts 
9 F2D (double) 20 CFM 3000 RMP (free air) 
F2S (single) 10 CFM. 3000 RPM (free air) 


Heinze Electric Co 
685 Lawrence Street, LOWELL, MASS 
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JOHNSON 
BRONZE-ON-STEEL 


Where “two-side” bearing surfaces are 
required, Johnson Bronze-on-Steel is the answer. 
Floating connecting rod bearings often require 
this type of metal, also thrust washers. They are 
produced by bonding pre-cast bronze powder 
to both sides of steel strip. This combines the fine 
bearing properties of copper-lead alloy with the 
strength and other properties of steel. This 
material is available in bearing form, or in strip 
form — rolls up to 400 feet or individual strips 
of any length for your own stamping or forming. 


JOHNSON 2 
Sleeve - s QO 


AK To assure complete laboratory control of 


quality from the ingot to the finished product, 


Johnson Bronze has built a new powder plant for 
the production of alloy type powders by a patented 
process of disintegrating and quenching molten 
alloys. Therefore, the correct alloy for a particular 
use can always be prepared to correct specifica- 
tions. This is another reason why Johnson Bronze 
has become known as Sleeve Bearing Headquarters. 


Write for information. 


JOHNSON BRONZE COMPANY e 508 South Mill Street, New Castle, Pa. 
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GET THE FACTS 


ABOUT `œ 


R 


A e 
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CARBON ^w 






























UAM 


(Free on request. Mail coupon.) 


Morganite Brochure Contains Many Facts 
Every Design Engineer Should Know About 


CARBON 


Many design engineers have cracked some mighty 
tough problems through the use of carbon parts in 
machine design. Years of study have revealed proper- 
ties inherent in carbon which, when applied to indus- 
trial machines, simplify design, reduce maintenance 
costs, and add life to vital equipment. 

Carbon will withstand high temperatures and ther- 
mal shock. It will not gum up or warp under most 
conditions. It resists most acids, solvents, or alkalis. 
And it “oils” itself. 














Write Today For 


Morganite Design Data 
Reference—describes 
advantages, lists chemical 
and physical properties, 
gives hints on design. 

No obligation. 


REGISTERED 


TRADE MARK 


/NCORPORATED 
3306 48th Avenue, Long Island City 1, N. Y. 


Gentlemen: 
Please send me, without obligation, a copy of Morgan- 
ites new brochure, DESIGN DATA REFERENCE. 
Name. 
TM adum 


(0000000 PETTERSEEROCRER SEE 


Street 





 o———— o 











344 



















"ne Ei 
ROCKFORD CLUTCHES are thoroughly tested to make sure 
they will stand up under full torque, shock-load, engagement 
frequency and duration, slippage and reversals, to help in- 
sure more work-time, with less down-time from machines in 
which they are used. Because of this exacting to-the-job- 
application, down-time for clutch adjustments or repairs has 
been reduced to a minimum. Let ROCKFORD engineers 
help get more work-time for your machines. 


ROCKFORD CLUTCH DIVISION 


BORG-WARNER 
209 Catherine Street, Rockford, illinois 


ROCKFORD 
CLUTCHES 


HERE'S WHY 





= =a 


KUSHION-TORQ 


LENGTHENS 
EQUIPMENT LIFE 





Laminated — Kantilever Steel 
Springs transmit driving action 


Tapered slots move point of 
driving contact inward as 
loads increcse to automatically 
stiffen kantilevers. 


These Brown Coupling features mean equipment 
is shock and load protected - - - coupling failure 
is reduced - - - misalignment is corrected - - - 
radial and torsional vibration are dampened - - - 
both drive and driven units last longer. 


For complete information shown in Bulletin 28P, write 
Brown Engineering Co., 108 N. 3rd St., Reading, Pa. 


"s 





COUPLINGS 
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of copters fly 


\Why do most types 


| with Lycoming-buiilt 


; engines? 





A 
— 
| ia = 
Lycoming-powered* Piasecki H-21 | Lycoming-powered Kaman HTK-1 
Materiel and Troop Transport | Military Trainer 


Lycoming-powered Brantly Model B-2 Lycoming-powered Glenview FlyRide 
Personal 2-place ‘Copter | Personal 2-place ‘Copter 


The answer is simple: Lycoming builds more types of power 


plants designe: for varied types of helicopters than am 


other engine manufacturer. Some users are shown above. 


Since 1940 —when Lycoming powered the pioneering 


Voaght-Sikorsky 300 — Lycoming has produced engines ' 


ranging from 135 to 1500 horsepower. And they have been 


designed for horizontal, angular, and vertical mounting. 


If your problem is air-cooled power . . . precision parts... 
volume fabrication . . . or just an idea" in the rough or 
blueprint stage that needs development . . . /ook to 
Lycoming. Long famous for metal-working skills, Lycoming 


hoth industrial and military. 


’ FOR RESEARCH * FOR PRECISION PRODUCTION 
3» 
ice Lycom ing 
DIVISION OF STRATFORD, CONN 


Manufacturing plants in Stratford 





AIR-COOLED ENGINES . PRECISION PARTS 
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meets the toughest specif ations of exacting customers, 


and Williamsport, Pa 





Lycoming-powered* Sikorsky S-58 
Anti-Submarine ‘Copter 





Lycoming-powered Doman L-Z5 
General Utility "Copter 















-, and 8-cylinder opposed 


air-cooled engines 





7- and 9-cylinder radial 


air-cooled engines.” 


LYCOMING TURBINE ENGINES 


Still “under wraps,” being developed 








for the Military. Lycoming's new ''pio- 
neers'' that promise greater efficiency, 
greater economy, more brilliant per- 
formance than any helicopter engines 
ever before developed 








*Wright-Cycione engine. built by Lycoming under license from 
Curtiss-Wright Corporation, Wright Aeronautical Division 





TURBINE RESEARCH & DEVELOPMENT 






IN THIS 


HANDBOOK... 


ALLOY METAL WIRE Stale 


E — 


100 WAYS 


to Improve 
Your Products 


Learn how to make your products 
lighter, smaller, stronger, more cor- 
rosion resistant, more heat resistant, 
and more attractive with Alloy Metal 
Wire, Rod and Strip. 

Send today for this new Hand- 
book. Contains 40 well-illustrated 
pages of useful design information, 
engineering data and application 
studies on our Nickel Alloys. 


ALLOY METAL WIRE DIVISION 


H. K. PORTER COMPANY, INC. 
of Pittsburgh 


PROSPECT PARK, PENNSYLVANIA 


“Duality Prodachs stnee /949 


A NAME TO B A 
DEPEND ON 
FOR CUSTOM RUBBER MOLDING 


Sponge, solid, extruded, and bonded-to-metal parts 
molded in natural, reclaimed, and synthetic rubber 
to your specifications. 

Specialists in color molding. 


Send us your requirements for a prompt, cost-saving proposal. 


UA Tl Errea 


NEW YORK OFFICE: 200 FIFTH AVE., NEW YORK 10, N.Y. 


he 
id YU 1i" for t 
APPLIANCE INDUSTRY 


SPRINGS and 

STAMPINGS 

TUD CLIPS 
W FASTENERS 


ZRA 
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“6,000 employees...” 


A. W. STEUDEL 


President 


Sherwin-Williams Company 


“Naturally, we of Sherwin-Williams give complete endorsement to the Payroll 
Savings Plan. But we feel that mere approval of a national thrift movement that 
contributes so much to the personal security of our employees and the economie 
stability of our country is not enough. In our continuing effort to build employee 
participation in our Plan, we utilize the personal contacts and enthusiasm of our 
enrolled Payroll Savers. A recent person-to-person canvass by our employees put 
a Payroll Savings application blank in the hands of every man and woman in our 


plants and offices. The result, nearly 6,000 serious savers were added to our 
Payroll Savings Plan.” 


The personal interest of executives like Mr. Steudel, and the 
systematic bond purchases of more than 8,000,000 enrolled 
Payroll Savers are reflected in the following figures: 


amount of Series E Bonds that matured since May, 1951 
—almost $9 billion—is still being held by individuals 
under the Treasury's 10 year optional automatic exten- 
è In March, 1954, purchases of U.S. Savings Bonds, Series sion plan. 

E and H, by individuals reached $474 million, highest For the third straight month of 1954, sales of E and H 

Zu figure in 9 years—a gain of 20% over March, Bonds exceeded maturities and redemptions. The sales 

wis excess amounted to $242 million on March 31—the high- 

* Purchases of E and H Bonds, by individuals during the est first quarter net since 1950. 

first quarter of 1954, totaled $1,380 million—the highest CM 

for any quarter since 1945. If employee participation in your Payroll Savings Plan 


d EE : i £m is less than 50%—or if your company does not have a 
* The cash value of Series E and H Bonds held by indi- 


Y set 337 bill; se Payroll Savings Plan, get in touch with Savings Bonds 
viduals at the end of ] larch. l 954. was -= billion, 175 Division, U.S. Treasury Department, Washington, D.C. 
million—the highest in the thirteen year history of the Tour Siet Dioten, U.S. Day Dann ai Aa 
Savings Bond program. 


glad to help you install a Plan and build employee partici- 
è Payroll Savers are serious savers: over 75% of the pation. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, jor their patriotic donation, the Advertising Council and 


Product Engineering 
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UNGROUND 
BALL BEARINGS 


For All Industries 


LIAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd. Kilian Steel Ball Corporation 
ASSOCIATED 
COMPANIES: (Canada), Ltd. 240 Fleet St. East, Toronto 2B, Ont. 100 Wellington St., Hartford, Conn. 
240 Fleet St. East, Toronto 2B, Ont. 


MAYLINE 


FOR | entity Wires Permanently 
The Very Best Easy to apply, replaces obsolete string 


and poper identification methods. Can 
IN be specially stamp-coded or marked. 


Drafting Furniture MEM, wil 


brass, or rinc. 
° è Big variety, all 
specify MAYLINE styles and sizes 
© For aircraft, radio, 
telephone, motor 
and generator 
manufacture, etc 


Free Samples and 
At the ASTE shov you saw Literature Upon Request 


NATIONAL BAND & TAG CO., Dept. 9-838, Newport, Ky. 


STANDARD DRAWING TABLE 


these fine Mayline tables 
Their prices pleased you. 


Your local dealer can help 


3NITAVW 


DETAILED, UNBIASED 


BATTELLE 


MEMORIAL INSTITUTE OF COLUMBUS, OHIO 


E REPORT 
MAYLINE CO. nnn ON THE ADVANTAGES OF 


formerly 


ENGINEERING MFG. CO NORTH MISSISSIPPI 


605 No. Commerce St. | for new ond expanding industries in the MACHINERY AND FABRICATED 
METAL PRODUCTS FIELDS. For a free copy of this new 40-page illus- 
d : trated report, write on your letterhead to: 
Sheboygan, Wisconsin pn y 
j 1 NORTH MISSISSIPPI INDUSTRIAL DEVELOPMENT ASSOCIATION 
V-MODEL TABLE WITH FOOTREST West Point, Mississippi P. O. Box 337E 
MAYLINE Harry W. Clark, Executive Director 


you choose the right table. 


OST TABLE WITH DRAWERS 
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REVERE STEREO VIEWER... 


precision /, ‘molded 


IN VOLUME PRODUCTION 


SIX PLANTS 
lhis handsome plastic case for the Revere Stereo Viewer, produced by 


^ Richardson, required the molding of four intricate parts. Each part had to 
be held to close tolerances for easy assembly and good appearance. Special 
<< NEWNAN, GA. care was needed to prevent warpage, and also to produce a smooth lustrous 


surface. The Revere Camera Company was extremely pleased with the 


MELROSE PARK, ILL. ri V. - 
— "ww | precision and beauty of the finished job. 


— E v s Richardson specializes in plastics jobs of this type— jobs which require 

‘ — C volume production of precision moldings of the highest quality. Why don't 
E you consult Richardson on your difficult plastics jobs? 

OGDEN, UTAH d s J 


NEW BRUNSWICK, N. J. Send for Bulletin, "Facts About Plastics" 


=æ = | e RICHARDSON COMPANY 


2793-A Lake Street, Melrose Park, Illinois (Chicago District) 
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Transformers, Saturable 
Reactors, Chokes, Special 
Windings and Electronic 
Devices. Milliwatts to 50 
KVA, single or polyphase in 
all frequencies. 





Complete design and engi- 
neering service. All modern 
techniques, encapsulation, 
casting, military and 


dt i = k commercial construction. J 

Pm: 22 E m And, we've got one asset E 

á Ws you'll find especially helpful: ES 

OAT A T] WE TRY HARDER! 
Write for Bulletin 53E 


ELECTRAN MFG. CO. 


1901 CLYBOURN AVENUE * CHICAGO 14, ILLINOIS 


increase 
machine 
performance 
with 


= 

E 
E s 
E 
a-——— 
-—— 
-Á-— 
E 
-— 
E ug 
LE 
Ls 
—- - 
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Variable Speed 
PULLEYS 
FOR EXAMPLE 


This stainless steel 
part was formerly 
made by another me- 
thod of manufactur- 
ing. By using the Cold 


Quickly, easily installed on old or new machines . . . allow- 
Heading method to à ing infinitely variable speed adjustments over wide range. 
produce this part,a m i A A mere turn of hand instantly, ay van Q e 

i EM 3 slows down the driven unit for changes in production sched- 
— of $46.15 P : ules . . . adjustment for operator ability . . . corrections 


thousand was real- for size or density of stock, temperature or humidity. 


ized by the customer. 


Available in 8 sizes—fractioncl to 10 hp. 
with ratios to 3 to 1. 


AND STANDARDS 
Write today for illustrated catalog and 
OVER 30 YEARS E complete technical data. 


SEM A EAIA ELALI "o NO} LOVEJOY FLEXIBLE mea T) 


4873 W. LAKE STREET CHICAGO 44, ILLINOIS 
1958 BROADWAY*ROCKFORD, ILLINOIS 


ALSO MFRS. OF UNIVERSAL JOINTS AND FLEXIBLE COUPLINGS 
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MORE THAN 
300 LEADING 
MANUFACTURERS 


are already putting 


aKF 


TYPE C 
BEARINGS 


Here are the 

trade marks of 

a few of more than 

300 leading 
manufacturers — 
companies who want 
extra bearing 
performance — who 
already are using the 
improved gi Type “C” 
Spherical Roller Bearing 


announced less than a year ago. 
[/ 


There are two reasons why 

First: They know that for over 40 
years, cs has been first with 
anti-friction developments that work. 


Second: They obtain, size for size, up to 

50% more capacity, 2 to 3!5 times increased 
life with £cs7's Type “C” Spherical than they 
can obtain with any other available design, and 
at no increase in cost. 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA 
— manufacturers of SMF and HESS-BRIGHT® bearings. 
1954 — BKF Industries, Inc 


BALL AND ROLLER BEARINGS 








| Geared Power 


SIMPLIFIED WITH 


SINCROGEAR 




































The motor that 


internally gears its speed 


DON'T go to the expense of installing a gear box with 
extra coupling and guards to rig up slow speed for a 
motor. Install the U.S. Syncrogear motor and avoid 
extra contraptions. You'll simplify your power hook- 
up, save space, eliminate hazards and give your driven 
machine the most efficient power. The U.S. Syncro- 
gear motor was one of the first complete integral 
power units, introduced 22 years ago. It’s backed by 
experience, tested and proved performance and engi- 
neering “know-how” that only U.S. Motors can 
offer to those seeking the most dependable geared 
motor power. 











SYNCROGEAR ADVANTAGES 


Compact—rugged—quiet Pyramidal supporting base 
No external gear box Solid shank pinion 
No extra coupling Normalized castings 








Internally-geared Extra large oil reservoir 
Single unit on one base Asbestos-protected windings 
Completely housed In-a-line shaft 


Reduced frictional losses Neat, streamline 
Permanently-aligned parts appearance 
Super-hardened gears Drip-proof surface 


| t SYNCROGEAR 
S 4 







A OTO 4 TO 10,000 RPM. 
1/4 TO 30 H.P. 
"5 | 
















nu 
| | U. S. ELECTRICAL MOTORS INC. Pens | 
Ka | | Box 2058, Los Angeles 54, Calif. | 
or Milford, Conn. | 
mt | 
I! Name Sena É 
| 
| COMPANY a d | 
| | 
| ADDRESS = coii. dnd | 
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GUSHER 


YOUR This Hardinge Model HCT Chucking Ma- 
chine with Production Threading Head is 








RUTHMAN 







COOLANT 
PUMPS 





equipped with a Gusher Coolant Pump 


COOLANT PROBLEMS 


For all your coolant pump require- 
» ments, theres a type and capacity 
Gusher Coolant Pump to meet your 
every need. 


You can choose between immersed 
type, outside mounted pipe connected, 
flange mounted with external or in- 
ternal discharge in capacities up to 
200 G.P.M.—1/30 to 2 H.P. Shaft and 
M belt driven models also available. 
Write for our complete catalog. 


3 Y 
THE RUTHMAN | MACHINERY CO. 


*318 READING ROAD CINCINNATI, OHIO 













FREE ...1«test Data 


on Problem-Solving 


SET SCREWS 


If you have puzzling set screw problems, 
check off below, the special type Setko Set 
Screws that seem to fit your need. Bulletins 
on these will be supplied. 


SPECIAL TYPES 


Increased Holding 
Power NU-CUP 
Set Screws 

L1 Hollow-Head Self. 
Locking IMPROVED 
ZIP-GRIP* 

m Slotted. Head Self- 
Locking OFFSET 

Set Screws 


REGULAR SET SCREWS 


For prices and general set 
screw data check 


LJ New COMPLETE CATALOG 
No. 19. 


















Write name and address in the margin 
of page, tear out and ma Bulletins 
or catalog will be sent promptly 





no charge or obligation 


crew *Pat. Pending 
& Co. 


153 Main St., Bartlett, IIi. (Chicago Suburb) 
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Nerve center of this 
tamper-proof exclusive 
Yale-made Arcolock* lock is 
a small but mighty cylinder 
designed so that each 
depository bag requires its 
own individual key. No 
interchanging. Yet one 
master key in the hands 

of the bank controls all 
depository bags 
simultaneously. 





The Rifkin Safety Sac 
with Arcolock made by Yale 





AEE ES TE 


à i. 
v 5-7 


















NEW NIGHT 
DEPOSIT BAG 


Allentown Nat josu | 
Bank customer uses ^ 
ter key to open bis s 
deposit "Safety Sac Win- 
Arcolock” while Se 
fred Baker, left, assis 
cashier, looks on. 


New zipper-top du 
bag is designed to 
time lost T 

ac ys 0 
ae g g key sys- 
pe facilitates opum 
i bags at one time. 

















many 






























" ny. ^ Ec a : b 
-Handling Tim 
e Night Deposit System Cuts Bag It functions simply, 
Unique " which cannot be _ To lock the bag, 


» ad- Lie. 2 
AMI TNI — A genuine à «peedilv, efficiently - amc mend MN 
ALLENTOWN, Pe. 'ontrol is reported | spect: sper is closed all the — auto- 
vance in night depen, t nal Bank with | the zippe! wn, locking 
: town Natio 
by the Allen 


. is pressed do : 
sit-bag | purger Tt > key, itself, canno 
he initiation d asi E a m matically. E on den the Arcolock 
the ster key sys . locked inside s ce Ae 
> a foolproof mas m : ag since the = 
and a i n the persistent problem of cannot be locked unle J eke tne kes 
st padlac eh: of keys on the | Ok" t at the cus! - 
"e v E of keys E =. can be removed and M osenger delivers 
sumed locating e end | 
board, the mem da new Zipper- | the bag to the e A the system, and 
cently installed wee master key system To further e edite the system, ore 
oat dine to the bank, saves many | to cut down on m 
which, according ' 
costly man hours. 


as carried the 
individual keys, the oa eder vi 
i : ~ : " row 
i depository | efficiency prea the Rifkin master key 
The bag, designed f um company the adopt e ———— opea 
> A Rifkin 4 3, | system. is 2 a S. 
use, by. in curren hundreds of bags v ne nde 
i called th TM ach bag, however, nas 
is callec ae - 
: v 
tures an exclusi 
vhich eliminates 4 
the loose padlock bag. 


or customer protection 
a ti or P 1 egra ar 
a ampe pr oof int g € l p 


orn 
t Co. 









banks, 


















Mrety sac ant m 
ale-made Arcolock wm 
he annoyan Since the switch- p — ype 

ial saving in bag-handling Perens, 
v ~ystomer satisfaction, and act al 
Me the number of night e 
ne Th ; Rifkin company, itself, repi E 
et acceptance of its safety sa 
né s 


with Arcolock. 


mmis !/ 
t of the bag, | currency bag, the 





April 21, 1954 issve 
retina American Bonker 


They don't come 
too tough for YALE 


No company offers a wider, more 
versatile line of standard locks 
than Yale . . . but our ace-in-the- 


make it ours by getting in touch 
with a Yale lock expert. There 





SEE THE'YALE 
INDUSTRIAL MAN 
He has thé answer 
to your lock) koblem 


hole is a group of extremely com- 
petent industrial lock experts who 
are delighted to come to grips with 
seemingly-impossible requests for 
special locks. 

If you have a lock problem... 


should be one in your locality 
now. Let him tell you, without 
obligation, about standard Yale 
locks that might suit your pur- 
pose now . . . or how we go about 
designing a special lock to solve 
your problem. 


YALE & TOWNE 





or write: INDUSTRIAL LOCK DEPT. 
THE YALE & TOWNE MANUFACTURING COMPANY 
Lock & Hardware Division, Stamford, Connecticut 
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YALE Reg. U. S. Pat, OF, 


from 
DRAWING BOARD 


to 
FINISHED PRODUCT 


f 
under one roof: 


ANALYSIS 
NETWOR! 


ANGULAR 
POSITION 
TRANSMITTER 


GUN 
RECTOR -— 
i 


& optically 


ed 


Serving the Armed Forces and Industry in the research, 
developme nt design and manufacture of electronic, elec- 
trical, electromechanical and mechanical devices — DAY- 
STROM INSTRUMENT has a full range of up-to-date 
equipment for production from raw materials to finished 
assemblies and systems Under one roof their 350,000 sq. 
ft plant has facilities available to meet every need for 
internal external, surface and centerless grinding; low to 
high precision turning; jig boring and milling; welding, 
heat treating and finishing spur and helical gear shaping; 
hobbing and shaving; straight and spiral bevel gearing; 
test and inspection, tac ilities and know-how for the entire 


range of produc tion 


Division of Daystrom, Incorporated 


DAYSTROM INSTRUMENT 


ARCHBALD, PENNSYLVANIA 


AFFILIATES 
American Type Founders, Elizabeth c Corporation 


str ex 
Davstrom ! ture Div., Olean, N.Y 'oughkeepsie, N.Y 


NEW “i NO. BD4 


ROTARY 
SOLENOID 


fr oen torque! 


s 


Now, with the addition of the new model BD4, Ledex 
Rotary Solenoids are available in seven basic sizes with 
various degrees of rotation and torque values up to 54 
pound-inches, This new BD4 model offers the same com- 
pactness, ruggedness, versatility and dependable snap 
action as all the previously available sizes of Ledex. 


Torque values for normal intermittent duty and 45° stroke 


nies « 


i ——— 


Iv 15/161 9/16) 1 7/ 21412 9] 334 
4 1| 13 [aol 7.5 |25.0| 54.0 


WRITE FOR DESCRIPTIVE DATA TODAY! 


G. H. LELAND, INC. 


123 WEBSTER ST., DAYTON 2, OHIO 


Why SCHNORR Disc Springs? 


l. Unlimited life within borders of permissible 
loads. 
No creeping, initial settling or gradual fatigue. 
Axial center pressure. 
Exact adjustment to the desired pressure. 
Small constructional height, large deflection 
Large inherent damping. 
Large impact damping especially with multiple 
stacking. 
Excellent space disposition. 
Spring pressure, Spring length and Spring deflec- 
tion can be easily determined for the same 
Spring size or can be changed by lengthening 
or shortening of the Spring columns or by 
multiple stacking. In special cases the character 
line can be made to divert from its usual form 
by diversified stacking. 
Most Spring sizes available from stock 


For Descriptive Literature Write 


KARL A. NEISE, Dept PE 


404 Fourth Avenue, New York 16, N. Y. 


The Annual 
HANDBOOK of Product Design 
for 1955 


will be ready in October. This widely ac- 
claimed service is part of your regular 
subscription to . . 


Product Engineering 


McGraw-Hill Building New York 36, N. Y. 
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FOUR more Americans will need blood... urgently! 


Every 60 seconds of every year FOUR blood for medical and surgical treatment. 


Americans are injured seriously . . . so T i i 
; s h i In addition, we must continue to build a 
seriously that their lives depend on im- . 0 it 
NIS 2 national reserve of blood as insurance 
mediate transfusions. ; : i i 
against future disasters and emergencies. 

Startling? Yes, but serious injuries are Yoy can help supply the blood that 


only one of the reasons why blood is America needs constantly 
needed constantly. Every day thousands 


i ; ndi NATIONAL BLOOD PROGRAM 
of men, women and children MUST have 


the blood you give helps someone live! 


GIVE BLOOD NOW 
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THE FUTU RE-— 
HIS FÜTURE 


Take a few moments now to review the progress of your 
career. Does your present position offer you a future that 
fully utilizes your creative abilities? 


Compare your present assignment with the diversified, 
stimulating pursuits that increase the inventive challenge 
of Fairchild's team of qualified engineers. These men are 
working on engineering advances for the famous C-119 
Flying Boxcar and the soon-to-be-produced C-123 Assault 
Transport. More than that, they are developing tomorrow's 


jet fighters . . . special reconnaisance aircraft . . . jet bomb- 
ers and transports. The men at Fairchild know that planned 
project diversification keeps them in the forefront of the 


field of aerodynamics. 


Gracious country living only minutes away from urban 
Baltimore or Washington . . . paid pension plan...an ex- 
cellent salary with paid vacations . . . ideal working envi- 
ronment ... generous health, hospitalization and life 
insurance ... and the many other benefits of a progressive 


company add to the pleasure of working with Fairchild. 


You'll be investing wisely in a secure future if you take 
time today to write to Walter Tydon, Chief Engineer, out- 
lining your, qualifications. Your correspondence will be 
kept in strict confidence, of course. 


ak- 


Fa ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 
Annah Division 


HAGERSTOWN, MARYLAND 


OIL HYDRAULIC.POWER 
and its 
INDUSTRIAL 
APPLICATIONS 


You'll find this guide a valuable 
working tool covering accepted 
practices in oil hydraulies—«de 
velopment, theory, and practical 
applications Discusses genera- 
tion of oil hydraulic power ; 
its use in rotary and reciprocat- 
ing motors . . its control by 
suitable valves . . . its transmis 
s hrough piping, tubing and 
fittings. By Walter Ernst, Hy- 
draulic Consulting Engineer. 
366 pp., 275 illus., $8.00 


PRACTICAL 
GEAR DESIGN 
Just Published! 


Shows methods of calculation of load- carrying ca- 
pacity of goare P Z et ric prop t 
parts hok p of 
facturing p: 

and causes 

sheets, and i 

design of con 1 s 

of gears. By Darle w. s 

Supervisor — Gear Advance 

and Devel. Eng., General 

Electric Co., 352 pp., 165 

illus. $7.00 


ENGINEERING 
DRAWING 


New idea in engineering draw- 
ing manuals . . . hundreds 
f drawings—i a giant, oversized format 
l drafting techniques, construct 
use of instruments. Basic lf 
all fundamentals . . . ideal refresher 
technical men. Explains orthographi 
ion by means of ‘‘pictorials’’ which let you 
object in space. Even covers basic sho; 
processes. By Frank Zozzora, Head of Engr 
Draw., U. of Delaware. 36! pp., 628 illus., $5.00 


TIMESTUDY FOR 
COST CONTROL 


3rd Ed.—Just Published! 


Simple, practical manual of timestudy and con- 

trol based on predetermined standards, especially 

suited to medium and smali- sized am, G 
ep by-step procedur r 


mer € seful n salia 
1 n By Phil “Caron. her Eng. 3rd Ed 
320 pp., 102 illus., $5.00 


McGraw-Hill Book Co., inc., Dept. PE-8 
330 W. 42 St., NYC 36 


Oil Hydraulics—$8.00 
Practical Gear Design— $7.00 
Engineering Drawing—$5.00 
Timestudy for Cost Control 


LIN offer applies to U. S. only. 





First of their class built to milita 


ry 


standard parts specifications! 


the ONAN 


VB Engine 


21 H.P., AIR-COOLED, 
GASOLINE POWERED 


Recommended for heavy-duty use 
on military equipment such as: 


Produ 


Construction machinery 
Lift trucks 

Small vehicles 

W elders 

Refrigerators 

Air Conditioners 
Compressors 

Pumps 


Give your military equipment an important 
competitive advantage with this NEW prime mover 


'The Onan VB engine meets or exceeds all military specifications 
in design and construction. Proved and tested in 1,000-hour 
endurance runs, the Onan VB fulfills performance requirements 
under all specified conditions including high altitude and ad- 
verse temperatures. 

At 3600 R.P.M. this new high compression, overhead-valve, 
two-cylinder, V-type engine develops 21 H.P. without accesso- 
ries... delivers 19 H.P. with accessories . . . assures adequate 
power for scores of military prime rnover applications. 

Design of the suction cooling system incorporating a large 
centrifugal blower allows the engine to be “‘buried’’ within a 
large piece of equipment in space only slightly larger than actual 
engine dimensions. 

Built largely of aluminum, the VB engine weighs only 140 
pounds with accessories. Equipped for manual starting using 
integral, self-winding rope starter or for electric starting. 
Available with either disc drive or crankshaft extension. 

To fit your equipment into the military standardization pro- 
gram, use the new Onan VB engine. Let us help you plan your 
application. 


VB engine qualifies to MIL-E-11275A, 10 
HP Class on standardization of high mor- 
tality parts. Generator designed and tested 
in accordance with MiL-G-10228 (CE). 


the ONAN 


5VB-4M Generating Set 
5,000 watts A.C. 


; ae 


The Onan Model 5VB-4M, using the 
VB engine, meets all specified test require- 
ments for Military Type II, Class A 
engine generator sets 

After 1,000 hours of operation with full 
rated load, and under test 
107° F. and 5,000-foot 
Model 5VB delivers 
rated output at rated 
power factor 

The skid-mounted set has an act jr eight of 44 
and requires 25% less spo en ante ennveniios 
Suction 

Generator 


conditions of 
altitude, the 


more than 150 of 
] / 


voltage, frequency a? 


pounds 


ooled 


supplies multiple voltages (1 and phase) with 
within 495. Rated KW with 40 
output, this model is also ovoi.oble with L ufput up fo 7 


KW in standard voltages 


voltage regulation 


Equipped with a 
conveniently located and protected 


essential instr 


WINTERIZED MODEL 
Equipped with engine heater 
and rugged sheet-metal 
housing to protect generct 
mg set against wind, rain 
and snow. Weight: 500 Ibs 
Delivers full rated output ot 
ambient temperatures from 
+125° to —65°F 


Be the first to have your type of equipment powered by a prime mover or generating 
set built to military standard parts specifications. Write for complete information. 


tiie 8990 University Avenue S.E. 
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Minneapolis 14, Minnesota 





NEW ONE WAY 
IMPULSE SWITCH 


For Simplified Control 


E Ls TT s 
pAT. FT T an d 
ess d 
Pr Lelie 
ELECTRO we "n usA ^d 
— 


=a gie 


MODEL 
ES4—KM2 


ELIMINATES INTERLOCKING SWITCHES 
AND COMPLICATED ACTUATING DOGS 
This exclusive switch is ideal for pulsing sole- 
noid valves on air-hydraulic controls, sequencing 
circuits, etc., because it allows other controls to 
reverse or operate the same circuit. It sends a 
short electrical impulse and then switches itself 
out of the circuit. 


GIVES MORE DEPENDABLE CONTROL 
Switch replaces timers, relays, and troublesome 
one-way dogs to simplify circuits—cuts chances 
for failure. No delicate adjustments. 


LOWERS COST OF CONTROL CIRCUITS 
Impulse switch costs less than complicated con- 
trol devices it replaces. Fewer switches are 
required for sequencing. Because of simplicity, 
maintenance is easy. 


SPEEDS UP AUTOMATIC OPERATION 
Automatic machines can run faster because cycles 
can be more closely sequenced. There’s no delay 


due to timer tolerances or extra machine motions 
to actuate interlock switches. 


TRY IT NOW—WRITE FOR DATA SHEET 


ARES , 


How Exclusive. 
SPECIFICATIONS 


rated at 10 amps., 
125/250 v. AC. 


ELECTRO-SNAP SWITCH & MFG. COMPANY 


QD we: Lake Street, Chicago 24, Illinois 


V 


e. 


a 


here’s what DIE CAST 


GRC ZINC ALLOY & s 


THREADED 


FASTENINGS 


mean to you.:. 


in terms of a better product, in 
terms of a more economical 
product! 


D NUTS 


Every Quality Feature 
is an Economy Feature! 


@ The plain bright finish does not 
require further surface finishing 
for most applications 


@ Closer tolerances @ Cleaner threads 
@ Greater dependability, durability 
@ Die-cast uniformity. LOWER 
PRICED! 
€ NON-FERROUS © RUST-PROOF 
@ CORROSION-RESISTANT 
Quick deliveries from stock è Specials to order 
Write today for samples, prices & bulletins 


GRIES REPRODUCER CORP. 


World’s Foremost Producer of Small Die Castings 
159 Beechwood Ave., New Rochelle, N.Y. Phone NEw Rochelle 3-8600 


THUMB NUTS 


€», , 
N iy 


THUMB SCREWS 


AC MS BORESCOPES 


for close-up visual inspection 


of internal surfaces X, 


and hidden parts 


up ‘visual 

examination 

of interior areas 

and surfaces not 

otherwise visible. 

They save time and 

money, and prevent 

costly dismantling.* Each 

Borescope is a compact, 
self-illuminated industrial 

telescope of highest quality, 
employing a precision optical 

system, that produces a flat visual 
field. Lens systems are fully cor- 
rected for color, spherical aberra- 
tions, and coma, with all lens surfaces 
" coated to increase light transmission 
Sje Write for free informational folder, 
or tell us your problem. 


American (ystoscope Makers, Jne. 


€ 
1241 LAFAYETTE AVENUE NEW YORK 59, N. Y 


A.C. M.I. Borescopes ore 
ovailable in 4 angles of 
vision (as above)—in diam- 
eters of .120° to 4.00” 
—in lengths of 4” to 
720". Special models 

for special A 
problems 
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@ Since 1867 engineers, scientists, designers, surveyors, drafts- 
men have relied on K&E as the foremost, most progressive, 
and most complete source of supply for the tools, equipment, 
and materials they work with. When you buy, think first of K&E, 
headquarters for 7,000 items. For example... 


ALBANENE® TRACING PAPER—This popular 
tracing paper is recognized as the top 
product in its field because of its permanent 
transparency, its unusual strength and its 
superb drawing surface. 

Albanene is transparentized with an in- 
ert resin, which is permanently fixed in the 
fibers and unaffected by age. Its outstand- 
ing tearing strength enables it to resist 
wear and tear in reproduction machines 
and in handling and filing. Its special sur- 
face combines ideal pencil "take" with 
clearness, sharpness and cleanness of line. 


New York + Hoboken, N. J. 


Chicago © St. Lovis © Detroit + San Francisco è Los Angeles * Montrecl 
Distributors In Principal Cities 
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ROTH) RUBBER MA 
CARAVAN AXLES 


Improve your Product? 
lower your cost? 


Abrasion resistant rubber paddles 


are easily replaced in new 


PETTIBONEES SPEEDpILER 


\ 
Whirling at 2000 feet a 
minute, six rubber paddles 
throw sand, crushed stone, 
coal. chemicals, feed, grain, 
salt. sugar, fertilizer and other 


bulk materials . . . wet or dry 


. 47 feet and farther. Most of g We are AXLE 

' E men ... United's specialization in 
Si sid the axle field gives you the benefit 
in size, has a terriffi D i of job-engineered endurance, safe- 
ty, and long life . . . at lower cost. 


For heavy load stability, CARA- 
VAN Axles provide a massive 
heavy-duty steering arm, extra- 
heavy center arm stop blocks, a 
heavy-duty steering knuckle, and 
precision ground spindles which 
provide axles with close tolerances. 
Wide inside wheel turning angle 
assures maximum maneuverability 
and eliminates jack-knifing. Axle 
Roth Rubber Engineers Solved This Problem assemblies are available for two 
i 5 i i and four-wheel unit: up to 15,000 
Roth engineers specified and formulated just the right rubber to resist this Ibs. capacity. 
tremendous abrasive action. Also solved was the problem of fast, easy, inex- For dependability and lower costs, 
pensive replacement. Roth engineers can solve your rubber problems. There's mount your product on CARA- 
VAN Axles. 


Write tor literature today. 


this material, up to p 


abrasion quality. 


no obligation for Roth technical assistance. Write us a description of your 


rubber problem or your rubber requirements. We'll be glad to help. 


Engineers and Rubber Buyers! 


Write for your free Roth Rubber Sampler. This unusual kit contains actual 
rubber samples with hardness from 5 to 100 Durometer . . . gives ASTM specs 
and lists uses for each sample. Sorry, but offer must be limited to engineers 


and rubber buyers only. 


Please ask for Roth Rubber Sampler No. PES. 


MFG. COMPANY 
SATH AVENUE c 821 INTERSTATE ST. € BEDFORD, OHIO 
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how are your chances of being around in 1999? 


Answer: "Excellent"—And getting better all the time. 
During the first half of this century, medical science 
has added 15 years to everyone's life expectancy. 

In the next half century, medical miracles 
undreamed of even today are sure to become 
realities, if ... and the "if" is a big one. 


The very basis of all health and medical research, 
the foundation without which no hospital or health 
agency can operate, is imperiled. That foundation is 
the country's compact network of 79 medical schools. 


The threat is real and immediate ...the production 
line of well-trained doctors is seriously endangered. 
Lack of operating funds has reduced 

teaching time by 7%, created vacancies in 

one out of every 20 full-time teaching positions, 
caused three private medical schools to become state 
institutions within the past three years . . . and all of 
this at a time when demands of our expanding 
population and rapid scientific advances require the 
highest in teaching standards, and larger enrollments. 


Hundreds of firms in industry have recognized this 
threat in its fullest implication. The contributions 
they are making to the National Fund constitute one 
of private enterprise’s major services to the nation. 
At the same time these contributions serve as 
safeguards for their investments in family, 
community and employee health. Get full details on 
the crisis that faces medical education, and learn 
how you can help solve it. 


NATIONAL FUND FOR MEDICAL EDUCATION 


August, 1954 


FACTS YOU SHOULD KNOW 
ABOUT MEDICAL EDUCATION 


There are only 79 accredited medical 
schools in the United States. 

They train 82,000 undergraduates, 
specialists and technicians and gradu- 
ate 6,500 doctors annually. 

It costs from $10,000 to $12,000 to 
train a doctor today. 

Tuition fees, raised 84% over 1940, 
cover less than 20% of the cost. 

In the past. decade medical teaching 
budgets have risen 143%; administra- 
tion and plant operation 150%. 

The medical schools need $10,000,000 
annually in additional income to main- 
tain present standards and train the 
necessary number of doctors required 
for America’s growing population 
ALL 79 medical schools can be aided 
by a single gift to the National Fund 
for Medical Education. 

Contributions are distributed through 
annual grants according to a schedule 
approved by the medical schools 


The National Fund is a voluntary, 
non-profit organization approved and 
supported by the American Medical 
Association and the Association of 
American Medical Colleges. 


For complete facts on the crisis facing 
medical education write to 


The National Fund for Medical Education, 
2 West 46 Street, New York 36, New York 
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caso SEARCHLIGHT SECTION wvetsinc 


EMPLOYMENT œe. BUSINESS 





UNDISPLAYED RATE 
$1.50 per line, minimum 3 lines. To figure ad- 
vance payment, count 5 average words as a 
line 
(See € on Box Numbers.) 

POSITION WANTED undisplayed advertising 
rate is one-half of above rate, payable in 
advance. 


PROPOSALS $1.50 a line an insertion 


OPPORTUNITIES 


INFORMATION 


BOX NUMBERS care publication count as ! 
line additional in undisplayed advertisements. 
DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals.) 


EQUIPMENT WANTED OR FOR SALE Adver- 
tisements acceptable only in Displayed Style 


E DUIPMENT—USED or RESALE 


DISPLAYED RATES 


The advertising rate is $15.10 per inch for 
all advertising appearing on other than a 
contract basis. Contract rates quoted on 
request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. P.E 


Send New ADVERTISEMENTS to New York Office, 330 W. 42nd St., New York 36, N. Y., for the September issue closing August 19th 





ELECTRONIC 
ENGINEERS 
& PHYSICISTS } 


YOU CAN BE SURE | 
of a lifetime oppty. 
IF IT'S 


WESTINGHOUSE 


who is offering it! 


Our Expanding Tube Division Offers 
Good Opportunity for Professional 
Progress, and a Pleasant Life, amid 
New York State’s Resort Lake-Land ! ! 


TUBE DESIGNERS: Micr »wave tubes, re 


ceiving tubes and solid state devices 








IF APPLICATION ENGRS.: Circuit develop 
| ment exp. in radio, TV, VHF, sweep cir 
cuits 
PRODUCTION ENGRS.: for Color TV 
Knowledge photo sensitized screens, silk 
screens or printed screens. 
F nse id for Engrs invited 


WESTINGHOUSE ELEC. CORP. 
P. O. Box 284 Elmira, N. Y. 


Leads ddl nl | 


I 


M H ^ Y t tr r 


POSITIONS WANTED 

















POSITIONS WANTED 


TECHNICAL REPRESENTATIVE I Los 





s € à Engineer Former 


pwner ^ l ~ nteen (17) 


SELLING OPPORTUNITY WANTED 


BUSINESS OPPORTUNITY 


New Product patent available, For Sale or 


Ir 


i : 

7 WANTED 

{ } Er 
POSITIONS VACANT | assure his is t 





500 PENNi-PRINTS 85 


Sell your idea with PENNI-PRINTS Drawings, 
Diagrams, Testimonials 8*5 x I1 Reproductions, 
00? Photo-Penni-Prints $20. 8 x 10 easily 
folded for mailing. Free estimates 


PENNiPRINT CO. 
Dept. 13, P. O. Box 1159, Chicago 90 








We Want to Acquire hy Purchase or License 
A NEW LINE OF MACHINE TOOLS 


Opportunity for a competent, Ingenious, 
Product Designer oí Proven ability, to 
locate ir Mild, Healthful Oregon with a 
nationally known, growing, Electronic 
Component and Electro-mechanical 
products manufacturer. Permanent. 
Enclose Resume in response. 


IRON FIREMAN MFG. CO. 


ELECTRONICS DIVISION 
2838 S.E. 9th Ave. Portland, Oregon 


















No chance for 


liquid NON-GRZ 
as or liqui 7 
ein with. i ON-GRA 


^ 





pr 


PIRE A EE i 


CO pun CENTRIFUGAL CASTINGS 


help make products more dependable 
— more saleable. For details, write! 


AMERICAN NON-GRAN BRONZE CO. 
Berwyn, Penna. 
Precision Machine Work 
Castings — Sand and Centrifugal 


DERI "o test 
7. / Also Screw Machine 


Products to Order 


EASTERN 
Machine Screw Corp. 
12-32 Barclay St 
New Haven, Conn. 
Makers of H & G 
Die Heads 





Our client—a large, long established manufacturer of high precision machinery— wants 
a new and distinctive product line. We shall be interested in: 
1. A small or medium size machine tool, such as a jig borer, surface grinder, con- 
tour grinder, broaching machine, gear generator, etc. 
2. An accessory or attachment for machine tools. 


for rapid development of the business. 


sated by our client. 


52 VANDERBILT AVENUE 


The machine, accessory or attachment must be developed to the point of commercial 
use. Our client is prepared to supply working capital and production facilities needed 


Please write, referring to advertisement +64. No commission to us. We are compen- 


WELLING & WOODWARD, INC. 
CONSULTANTS IN DIVERSIFICATION AND NEW PRODUCTS 


NEW YORK 17, N. Y. 


10 to 12 ft. lengths 
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Quick ANSWERS 
to your business 
problems . . . 


UNDREDS of business prob- 
lems can be quickly and 
easily solved through the use of 
the Searchlight Section of this or 
other McGraw-Hill publications. 


The Searchlight Section is classi- 
fied advertising; you can use it 
at small cost, to announce all 
kinds of business wants of inter- 
est to other men in the fields 
served by these publications. It is 
the accepted meeting place of 
men with business needs and the 
men who can fill those needs. 


When you want additional em- 
ployees or a position, want to 
buy or sell used or surplus equip- 
ment, want products to manufac- 
ture, seek new capital or have 
other business wants—advertise 
them in the Searchlight Section 
for quick, profitable results! 


The 
SEARCHLIGHT 
SECTIONS Classified 


Advertising 


OF McGRAW-HILL 
PUBLICATIONS 


American Machinist 

Aviation Week 

Business Week 

Bus Transporation 

Chemical Engineering 

Chemical Week 

Cog! Age 

Construction Methods & Equipment 
Electrical Construction & Maintenance 
Electrical Merchandising 

Electrical Wholesaling 

Electrical World 

Electronics 

Engineering and Mining Journal 

E. & M. J. Metal & Mineral Markets 
Engineering News-Record 

Foctory Management ond Maintenance 
Fleet Owner 

Food Engineering 

National Petroleum News 

Nucleonics 

Petroleum Processing 

Power 

Product Engineering 

Textile World 

Welding Engineering 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., Inc. 


330 West 42nd Street 
NEW YORK 36, N. Y. 
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PROFESSIONAL 
SERVICES 


ALLIED PRODUCTION SERVICE CO. 


Electrical-Mechanical Engineering Consultants 
Machine, Tool, & Product Design & Development 
Drafting Service Technical Manuals 
14 So. Park St Established 1945 
Montclair, N. J Phone MO 2-9057, 9319 





GREEN AND SIMES 


CONSULTING BNGINEERS 
Product Engineering Specialists 


Hotel Mariemont Building Cincinnati 27, Ohio 


GEORGE H. KENDALL 


Consulting Mechanical Engineers 
Methods Studies: Process or Product 
Redesign Existing Products for Greater Profit, 
Trouble Shooting Preduction, Design, Cost Problems 
Specialist Automatic Machinery, Process, Controls 
New Developments, Patent Studies, Investigations, 
New Products & Process Engineering Studies 
P. O. Box Est. 1923) Tel. Darien 5-1504 
Noroton Heights 3 Offices Darien, Connecticut 





NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MECHANICAL, ELECTRICAL 
METALLURGICAL BNGINEERS 
ANALYTICAL CHEMISTS, PHYSICISTS, X-RAY 
Analysis, Tests of all Materials end Products, Plant 
and Field Services in Special Measurements of 
Stress, Sound, Vibration and other Consultants ir 
Litigation and Process Engineering and Desigr 
80 Washington St New York City 6, N. Y 


R. C. OSBORN and ASSOCIATES 


Electro-Mechanical Engineer 


e Product Development 


est 











SEARCHLIGHT SECTION 


engineers... 
physicists... 


STYMIED? 














































Have you come to a standstill 








in your work future stymied ? 








Then by all means let us tell 
you about Melpar and the inter- 

















esting assignments it can offer 











qualified men. We're increasing 








our engineering staff again 











for the eighth consecutive year 





and that means a real "ground 








floor opportunity" for you 

















We have a variety of chal- 


lenging project assignments, both 




















military and commTmx« rcial includ 














ing the following 
























































e Data Handling Equipment 
magnetic cores, magnetk 1 
recor guipment, d 
í qu 4 
e Fligl 5 ition 
( , Hi 











Cadi 


























e High Frequency Antennas 

e Audio and Video Circuit Design 
e Small Mechanisms Design 

e Mechanical Packaging of 



































The Consulting Engineer 


By reason of special training, 
wide experience and tested ability, 
coupled with professional integrity, 
brings to his client detached en- 
gineering and economic advice that 


rises above local limitations and en- 


compasses the availability of all 


modern developments in the fields 


where he practices as an expert. 















A grand future awaits you at 
Melpar and | 
the d lightful suburbs of the 
Nation s € apital Write us today 


tor personal interview in your 





pleasant living in 









locality 






Address Personnel Director 


ay. 
E 


2 
"S 


M 
melpar 


INCORPORATED 







440 Swann Avenue 
Alexandria, Virginia 
or Galen Street 
Watertown, Mass. 











A SUBSIDIARY OF THE 
WESTINGHOUSE AIR BRAKE CO. 



























































Books 


& FINISHES 


Carbon 
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GENERAL ENGINEERING 


NON-METALLIC MATERIALS 


355 
Computers 310 
Drafting 
Supplies 269, 336, 348, 359 
Furniture, Engineering Dept 348 
Photographic Equipment 
Film 269 
Paper 269 
Reproduetion Supplies 269, 359 
Testing Machines & Equipment..297, 358 
Tracing Cloth 330, 336 
Tracing Paper 359 
Vibrators 88 
Vibratory Equipment 88 
DEVELOPMENTS IN METALS 
& ALLOYS 
Aluminum Alloys 15 
Bars 38, 96 
Brass 91 
Bronze 15, 91 
Carbide Alloys 306 
Clad Metals 31, 219 
Copper & Copper Alloys 2, 91 
Cupro-Nickel Alloys 65, 91 
High Temperature Alloys 86 
Magnesium Alloys 35 
Metal Powder 4th Cover 
Phosphor Bronze 91 
Powdered Metal Parts 4th Cover 4 
Precious Metal Alloys 276 
Rods 15, 346 
Rust Proofing 8 
Sheets 122, Insert facing p. 256 
Steel 
Alloy 55, 66, 82, 217, 233, 244 
Carbon 244 
Stainless 60, 66, 82, 97, 122, 204, 221 
233, 244, Insert facing p..256 
Tool 92, 233, 244 
Strips. .60, 122, Insert facing p. 256, 346 
Tubing 
Lock-Seam 85, 223 
Seamless 69, 80, 101, 221 
Welded 69, 97, 223, 261, 333 
Wear Materials 84, 86, 219, 305 
Wire 61, 346 
Wire Cloth 73, 248, 300 


Adhesives.Insert bet. 224 & 225 (Silicone) 


344 


Ceramics 240, 305 
Chemical Treatments 8, 252, 255 
Chemicals 227 
Coatings 8, Insert bet. 224 & 225 
(Silicone), 252, 255 

Fibre 48.49 
Glass 339 
Insulation. .Insert bet. 224 & 225 (Silicone) 
Lacquer 34 
Plastic Parts 6 
Plastics. .202, 227, Insert bet. 288 & 289 
313 

Plastics Fabricated 106, 313 
Plastics Laminated 48-49, 106, 227 
292-293. 313 

Resins 22-23, 51, 202, Insert bet. 224 
& 225 (Silicone), 227 

Rubber 45 
Silicone Rubber Insert bet. 224 & 225 
Silicones Insert bet. 224 & 225 
Tapes Insert bet. 224 & 225 (Silicone) 
Varnish. .Insert bet. 224 & 225 (Silicone) 


FABRICATION & PRODUCTION 
PROCESSES 


Assemblies 


254 
Brazing 24-25 
Castings 266, 3208 
Castings, Precision Investment 86, 290 
Cold Headed Parts 272, 350 
Cold Roll-Formed Shapes 223 
Deep Drawing 24-25 
Die Castings 42, 64, 78, 264, 280, 358 
Dies 113 
Engineering Services (See also Pro- 
duction Services) 273, 354 
Extrusions 315, 346 
Fabricated Plastics 349 
Forgings 86, 113, 263, 294, 319, 329 
Honing Machines 307 
Inspection Equipment 358 
Knives & Blades 219 
Laminated Plastics 349 
Machined Parts 40-41, 113 
Metal Forming 24-25, 223 
Moldings 
Plastics 6, 298, Insert facing p. 320 
349 
Powdered Metal 4th Cover, 279 
Rubber 315, 346, 360 
Production Machines & Processes 84 
Production Services 40-41, 86, 113, 273 
324, 354 
Punches & Dies 113 
Rings & Loops 90 
Rubber -Bonded-to-Metal 309, 346, 3:0 
Rubber Coated Parts 334 
Shapes, Roll Formed 47 
Stampings 86, 254, 285, 322, 330 


INDEX OF PRODUCTS 


VEMM sreeuohéátenu. eyes qe 99 
Weldments 12, 90, 270, 324 
Wire Forming 254, 272 
POWER TRANSMISSION 

ELEMBNTS 

Actuators 237, 317 


Belts Insert bet. 32 & 33, 36, 60, 109, 328 


Brakes 

Electric 118-119, 326 
Chains 

Roller 11, 65, 79, 341 

Silent 11, 65, 79 
Clutches 


Mechanical 65, 277, 340, 344 


Couplings 
Mechanical 65, 277, 344 


Drives, Variable Speed. .3rd Cover, Insert 
bet. 32 & 33, 60, 65, 81, 291 


65, 79, 260, 277 
Flexible Shafts 334 
Friction Materials 77 


Flexible Couplings . 


Gear Moters 3rd Cover 

..46, Insert facing p. 256A, 275 
276, 308, 312, 325, 330, 334 

Motor Reducers (See also Gear Motors) 


3rd Cover, 46, 275 


Gears 


Power Take-Offs . 340 
Pulleys 60, 328, 350 
Ratchets . 308 
Sheaves Insert bet. 32 & 33, 60, 328 


3rd Cover, 46, 275, 287 
325 

65, 79, 308, 341 

46, 63, 237, 291 


Speed Reducers.. 


Sprockets 


Transmissions 


MECHANICAL PARTS & DESIGN 


Balls 336, 338 
Bearings 
Ball 33, 75, 112, 128, 213, 238, 257 
332, 348, 351 
Jewel 314 
Miniature 128, 238 
Needle 33 
Oil-less 247 
Roller 13, 14, 33, 76, 79, 83, 112, 238 
257, 351 
Sleeve 96, 247, 331, 343 
Bellows . 95 
Blowers .. š 342 
Bushings . b 96, 331 
Conveyor Chains 79 
Conveyors i j 3 79, 341 
Counters 17 
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ADVERTISED IN THIS ISSUE 


Gaskets 20-21, 43, 332 
Inspection Equipment 297 
Instruments nra — T D 
Jewels 314 
Lubricants s 236, 318 
Lubricating Equipment 10, 71, 205, 251 
303 
Mountings 309 
Name Plates 268 
Packings á . 103 
Pillow Blocks 79, 341 
Seals 2nd Cover, 18-19, 110, 259 
Springs 241, 338, 354 
Thermostats 295, 340 
Vibration Dampers 
Mechanical 309 
Vibration Mountings 211, 258 
Wheels 328 
Wire Cloth 248 


FASTENING & JOINING 


TECHNIQUES 

Adhesives .. 54 
Bolts e 70, 272, 312 
Brazing Alloy 249 
Cam Fasteners 32 
Clamps à 126 
Clips 126 
Fastening Methods 37, 72, 126, 332 
Flux š . ...100, 249 
Locks evade ae 332, 353 
Nuts ..37, 44, 70, 126, 272, 312, 340, 358 
o BETERIERIIRIDERTILIDOLIL ' eco o 2A 
Retaining Rings .. 67, 126, 231, 342 
Rivets . . — 31, 102, 272, 312 
Screw Fasteners ó 102, 286 
Screws ..28.29, 58, 70, 107, 113, 272, 312 


323, 338, 352, 358 
Screw Thread Inserts 286 


Specialty Fasteners (Pipe Hangers, 


Special Cold Headed Parts, etc.) 

32, 37, 70, 102, 126, 267, 272, 323, 332 
Washers e 231, 312 
Welding 

Equipment 235, 368 

Nuts ee à 316 

Supplies à i 368 


MOTORS, ENGINES & CONTROLS 


Controls 
Klectrical....... 62, Insert bet. 96 & 97 
Drives, Adjustable Speed..Insert bet. 
96 & 97, 118-119, 124 
Engine Components (Pistons, Piston 
€T 345 


Rings, etc.) eer 
...225, 242, 335, 345, 351 


Engines ... 
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Gear Motors Insert bet. 96 & 97, 105 


282, 352 

Generators 
A.C à 314, 357 
D.C 314 
Magnetos "a "a 16, 330 
Motor Reducers 81, 282 


Motor Starters 62, Insert bet. 96 & 97 


Motors, A-C 
Fractional 50, 52-53, 56-57, 81, 89 
Insert bet. 96 4& 97, 105, 114-115 
118.121, 124, 281, 304, 352 
...89, Insert bet. 96 & 97, 105 
118-121, 124, 281, 282, 352 
Sub-Fractional 50, 52-53, 56-57 


Insert bet. 96 & 97, 105, 243, 314 


Integral 


Motors, D.C 
Fractional . 50, 52-53, 56-57, 89 


Insert bet. 96 & 97, 105, 114-115 
118-121, 124, 352 
integral 89, Insert bet. 96 & 97 


105, 124, 282, 352 
50, 52-53, 56-57 
Insert bet. 95 & 97, 105, 314 


Sub-Fractional 


Motors, High Frequency 


Fractional . 50 
Sub-Fractional 50 
Timing Motors 301 


ELECTRICAL & ELECTRONICS 
COMPONENTS 


Actuators ad : e 265, 271 
Assemblies i 268 
Bi- Metal à i 31 
Soils à 296, 328 
Computers . ze 310 
Connectors ..... í as 215, 336 
Contacts & Contact Materials 31, 268 
Controls 
Electrical 62, 340 
Cords 239 
Dynamotors .. T 314 
Electrical & Electronic Components, 
Custom Made ... 350 
Instruments . 333, 354 
Insulating Varnish..Insert bet. 224 & 225 
Silicone) 


Insert bet. 224 & 225 
(Silicone), 313 


Insulation 


Markers, Wire & Insulation 348 
Plugs ‘ 215 
Regulators 340 
Relays 253, 262, 265, 278, 288, 321 
Solenoids 322, 328, 354 
Switches 59, 62, 200, 260, 302, 310, 340 


358 


Tapes, Insulating 


Thermostats . 30 
Timers 94, 118-119, 
Transformers 


Wiring Devices 


HYDRAULIC & PNEUMATIC 
EQUIPMENT 


Accumulators 74 


Assemblies 
Hydraulic 

Boosters 

Clamps 


Compressors 


Controls 
Hydraulic 


Cylinders 
Hydraulic 74, 87, 93, 
Pneumatic 93, 

Diaphragms 


Drives, Variable Speed 


Filters 
Air 
Hydraulic 
Floats 
Flow Measurement 
Gaskets 


Instruments 
Hydraulic 


Lubricants 


Motors 
Air 
Hydraulic 
Packings 
Piping 
Power Packs 


Pumps 
Air 
Liquid 


Vacuum 


Regulators 
Hydraulic 
Pneumatic 

Seals 

Shock Absorbers 

Strainers 


Swivel Joints 


Valves 
Air l, 


Hydraulic 


68, 74, 87, 


26-27, 68, 74, 87, 
256, 311, 


18-19, 


10, 229, 246, 
71, 74, 87, 104, 


























insert bet. 224 & 225 


Silicone 
, 98, 340 
288, 310 
328, 350 
62 
. 93, 289 
74 
93 
284 
245 
74 
250, 283 
250, 28 
259 
74, 87 
318 
274, 318 
264 
229 
332 
33 
318 
245 
111, 327 
103 
229 
68, 74 
245, 318 
108, 11 
318, 352 
245, 318 
74 
10 
110, 259 
317 
229, 264 
229 
264, 342 
229, 246 
264, 342 





Abbott Bali Co 
Accurate Spring Mfg. Co 


Acme Weiding Div., United Tool & 
Die Corp 270 


Aetna Ball & Roller Bearing Co 112 
Aircraft. Marine Products, Inc 99 
Allegheny Ludium Steel Corp 92 
Alemite 71 
Allen Mfg. Co. 107 
Allied Products Corp 113 
Allied Research Products, 255 


Allis- Chalmers Mfg. Co. 
Insert Bet. 


338 
241 


Inc 


32 & 33 
124 
312 


Allis Co., Louis 
Allmetal Screw Products Co 
Alloy Metal Wire Div., 
Co., Inc 346 
Aluminum Co. of America 38-39 
Insert Bet. 64 & 65 
68 


91 
252 
346 
305 

90 


, Inc 
H. K. Porter 


American Blower Corp 

Brass Co 

Chemical Paint Co 
Cystoscope Makers, 
Lava Corp 
American Welding & Mfg. Co 


Amplex Mfg. Co., Div 
Chrysler Corp 


Armco Steel Corp 
Armstrong Cork Co., 


American 
American 
American 
American 


Inc 


247 
.. 204 

Industrial Div 
20-21, 43, 77 
Arrow-Hart & Hegeman Electric Co 62 
Automatic Electric Mfg. Co 288 
Automatic Electric Sales Co 200 
Automatic Switch Co 262 


Automotive Rubber Co., Inc.. 334 


Bakelite Co. Union Carbide & Carbon 
Corp. Thermosetting 


Bantam Bearings Div., Torrington Co. 
Barksdale Valves 

Barr Rubber Products Co 

Barry Corp. 


Bearings Co. of America Div. of Fed- 
eral Mogul Corp . 


Belden Mfg. Co 
Bellofram Corp. 
Benson Marine & Cear Co 


Berkeley Div. 
Inc 


Bethlehem Steel Co 
Bijur Lubricating Corp 
Bird Co., Inc., Richard H 
Blake & Johnson Co 
Bower Roller Bearing Co 
Brainard Steel Div. Sharon Steel Corp. 
Breeze Corps., Inc 

Bridgeport Brass C 

Brook Motor Corp 

Brown Engineering Co 

Bundy Tubing Co 

Bunting Brass & Bronze Co 


Beckman Instruments, 


12, 


C. E. M. Co 

C & H Supply Co 
Cambridge Wire Cloth Cc 
Camloc Fastener Corp 
Cannon Electric Co 
Muskegon Corp 


Carboloy Department of General 
tric Co. (Hard Metal 


72 
268 
300 
267 
215 
Cannon- 244 


Elec 
306 


366 


INDEX TO 


This indez is pu 


Carpenter Steel Co., Alloy Tube Div. 
Cash Valve Mfg. Corp., A. W 
Century Electric Co 

Chain Belt Co 

Chicago Rawhide Mfg. Co .2nd Cover 
Chrysler Corp., Inductrial Engine Div. 225 
Cincinnati Gear Co. 276 
Clark Equipment Co 4 "Wa 
Clearprint Paper Co. 330 
Cleveland Cap Screw Co 323 
Cleveland Pneumatic Tool Co. 317 
Clifford Mfg. Co 95 
Climax Molybdenum Co 318 


Cone-Drive Gears Div., 
Co 


Control Products, Inc. 
Corning Glass Works 
Cramer Co., Inc., R. W 
Crane Co. 

Crucible Steel Co. of America 
Cuyahoga Spring Co 


97 
246 
89 
79 


Michigan Tool 


275 
302 
339 
301 
229 
233 
358 


Daystrom Instrument 
strom Inc. 


DeLaval Steam Turbine Co. 
Denison Engineering Co 
Detroit Coil Co 

Dormeyer Industries 

Dow Chemical Co 

Dow Corning Corp. 


Div. of Day- 
354 
325 
327 
322 
328 


35 


Insert Bet. 224 & 225 
Drop Forging Association. 329 


Dudco Div., The New York Airbrake 
Co. .26.27 


duPont de Nomoure & Co., 
Neoprene 


duPont de Nemours & Co., 
(Plastics) 


Durakool, 


inc., s Ve 
Insert Bet. 288 & 289 


260 


Inc. 


Eastman Kodak Co., 
tographic Div. 

Eastman Kodak Co., 
Sales Div. 


Elco Tool & Screw Corp 

Electran Mfg. Co 

Electrical Engineering & Mfg. Corp. 
Electro Engineering Products Co.. 
Electro-Snap Switch & Mfg. Co 
Electrol, Inc 


Industrial Pho- 


eds Produete 


Fafnir Bearing Co 
Fairbanks, Morse & Co., 
tor Div .52-55 
Fairbanks, Morse & Co , Magnete Div. 330 
Fairchild Engine & Airplane Corp.... 356 
Farval Corp 251 
Federal Die Casting Co 264 
Federal Mogu! Corp 331 
Federal Tool & Mfg. Co 322 
Fenwal, Inc 98 
Firestone Plastics Co. Chemical Sales 


Div., Div. of Firestone Tire & Rub- 
ber Co 


Foote Bros. Gear & Mashino Que 
Ford Instrument Co. 


French & Hecht Div 
Wheel Co. 


Frenchtown Porcelain Co 


. 223 
Electric Mo- 


23 
46 


Kelsey Hayes 


blish« 


d 


Fulton Syiphon Div., 
Fulton Controls Co 


Funk Aircraft Co 


Robertshaw- 


Gast Mfg. Corp 

Gates Rubber Co 

General Electric Co. Apparatus Dept 
118- 

General Industries Co 


General Tire & Rubber Co., Industrial 
Products Div 


Gerotor May Corp 

Gibson Electric Co 

Glidden Co., The 

Globe Steel Tubes Co 
Goodrich Co., B. F. (RIVNUT) 


Goodyear Tire & Rubber Co. 
Gds.) 


Gray Iron Founders' Society, 3208 


Great Lakes Steel Div., National Steel 
Corp. 217 


Greer Hydraulics, Inc 289 
Gries Reproducer Corp 358 
Guardian Electric Mfg. Co. 321 


34 


37 
(Mech. 
315 


Inc 


Hamilton Watch Co., 
Div. 


Handy & Harman 
Hartford Steel Ball Co 
Hartwell Co 


Haynes Stellite Co., Div. 
Carbide & Carbon Corp. 


Heinze Electric Co 
Heli-Coil Corp. 
Hilliard Corp. 
Hitchiner Mfg. Co., Inc 
Howard Industries, Inc. 
Hunter Douglas Corp. 
Hyatt — Div., 
Corp. 
Hydreco liv... 
brake Co. 


Allied Products 


of 


50 


General Motors 

tdt dd s kA s 14 

New York Air- 
26.27 


The 


Imperial Pencil Tracing Cloth 
Indiana Gear Works Inc. 
Insert facing 256A 
94 
66 


336 


Industrial Timer Corp 


International Nickel Co., Inc. 


Jeffrey Mfg. Co 
Johns-Manville Corp. 
Johnson Bronze Co 


Packings 


Kaydon Engineering Corp 
Keuffel & Esser Co 
Kilian Mfg. Corp. 
Koppers Co., Inc., 
Kraiss! Co. 

Kuhn and Jacob Moldirg & Tool Co 
Kurz-Kasch, Inc 


Chemical Div 


Landis & Gyr Inc 
Leland Electric Co., Div. The 


can Machine & Foundry Co 
Leland Inc., G. H 


Amer 
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ADVERTISERS 


e it aceurate but PRODUCT ENGINEERING assumes no responsibility for errors 


Linde Air Products Co., Div. of Union 
Carbide & Carbon Corp. 


Linear, Inc. 


Link-Belt Cc 

Lord Mfg. Co. 

Lovejoy Flexible Coupling Co.. 

sarn Div. Fiske Bros. 
Co 


Refining 


Lycoming Div. Avco Mfg. Corp. 


McGraw-Hill Book Co., Inc.......... 356 
McLouth Steel Corp....Insert facing 256 
M B Mfg. Co., Inc ; —— — 
Mallory & Co. Inc., P. T 4 39 
Marvel Engineering Co. 274 


Master Electric Co. (Speedmaster) 
3rd Cover 


Mathieson Chemical Corp 
Maurey Mfg. Corp. 
Mayline Co. 


Metals & Controis Corp., General 
Plate Div. 31 


Metals & Controls Corp., 
Thermostat Div 30 


— Tool Co., Cone Drive Gears 


328 
348 


Micromatic Hone Corp 307 
Midland Steel Products Co. ‘ 
Miller Fluid Power Co..... 93 


Mills Plastic Div. Continental Can Co. 
Insert facing 


Minnesota Mining & Mfg. Co 54 
Monsanto Chemical Co., Plastics Div. 
Morganite, Inc. 

Morse Chain Co e c 

Mt. Vernon D'e Casting Corp 

Mueller Brass Co 


National Band & Tag Co.. 
National Lock Washer Co. 


Rings) 


National Malleable & Steel Castings 
Co. . . 265 


National Motor Bearing Co., Inc . 18-19 
National Screw & Mfg. Co. : 70 
National-Standard Co ; í . 61 
National Steel Corp 217 
National Tube Div. U. S. Steel Corp. 80 
Neise, Karl A... 354 
Newark Wire Cloth Co 248 


New uere Div., General Motors 
Corp. e — .. 128 


New York Airbrake Co., The .26-27 
Ney Co., J. M.. 276 
Nicholson & Co., W. H 264 
Nordberg Manufacturing Co .. 242 
Norgren Co., C. A. s ; .10, 206 


North Mississippi Industrial Develop- 
ment Association 


tastes AND 
(Retaining 
231 


348 


Ohio Knife Co 

Oilgear Co. 

Onan & Sons Inc. D. W 
Ortman-Miller Machine Co 


Parker-Kalon Div., General American 
Transportation Corp (o. 28-29 
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or omissions 


Parker Rust Proof Co.. 
Parker White-Metal Co 
Perkins Machine & Gear Co 


Pesco Products Div., Borg Warner 
Corp. 


Phillips Control Corp. 
Power Products Corp... 
Product Engineering 


RBM Div. Essex Wire Corp... 
Ramsey Corporation 

Reeves Pulley Co. 

Republic Stee! Corp., Alloy Stee! Div. 
Republic Steel Corp. (Steel & Tubes) 
Resinite Corp.... 

Reuland Electric Co 

Revere Copper & Brass Inc 

Reynolds Metal Co 
Reynolds Wire Div., 


National Stand- 


Rhodes Inc., 

Rhode Island Tool Co 
Richardson Co. 

Rivett Lathe & Grinder Inc. 
Robbins & Myers Inc. 


Rockford Clutch Div. 
GU ssc. 


Rogers Corp.. 

Roll Formed Products Co 
Ross Operating Valve Co 
Roth Rubber Company 
Ruthman Machinery Co 


.114, 
Borg-Warner 


SKF Industries, Inc. 


—À Spring Div., Sandvik Steel 
In a 


(udi Brothers Inc 


Scintilla Div., Bendix Aviation Gere. 
H&K Magnetos Div 


Scintilla Div.. Bendix Aviation Corp. 
Electrical Conn. 


Scruggs Co., Loyd.... 

Set Screw & Mfg. Co 
Sewall Mfg. Co., E. B 
Simmons Fastener Corp. 
South Chester Corp., Southco Div 
Spaulding Fibre Co., Inc 
Split Ball Bearing Co.. 
Standard Pressed Steel Co 
Standard Tube Co. 

Stearns Magnetic, Inc... 
Sterling Electric Motors Inc 


Sterling Engineering Co., Inc., 
American Machine & Foundry Co.. 


Stewart Warner Corp. (Alemite). 


Stewart Warner Corp. (Die Casting 
Div.) ... à 


Stow Mfg. Co. 
Strong Carlisle & Hammond Co 
Synthane Corp. 


Taylor Fibre Co... 
Taylor-Winfield Corp. 
Thomas Flexible Coupling Co 


Timken Roller Bearing Co. 
(Industrial) 


Tinnerman Products Inc 


Div. 
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282 
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304 
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261 
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253 
71 


42 
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Titchener & Co., E. H 
Tomkins-Johnson Co 

Torrington Co., Bantam Bearing Div. 
Townsend Co. 


Transue & Williams Co. Stamping 
Div. 


Tuthill Pump Co 
Twin City Die Casting 


Union Carbide & Carbon Corp. 
Bakelite Company 


Haynes Stellite Company 
Linde Air Products Co. 
United Electric Controls Co 
United Manufacturing Co. 
Electrical Motors Inc 

. Graphite Co. 
. Rubber Co. 
. Steel Export Co 


Van Huffel Tube Corp. 
Veeder-Root inc. 
Vellumoid Co. 

Vickers, Inc. 


Waldes-Kohinoor, Inc 
Washington Steel Co 

Western Gear Works 
Westfield Metai Products Co., 
Westinghouse Electric Corp. 


Inc 


Insert Bet. 96 & 97, 


Winsmith Inc. 
Winzeler Mfg. & Tool Co 
Wittek Manufacturing Co 


Wolverine Tube Div. Calumet & 
Helca, Inc. .. 


Worthington Corp. Multi- v "Drive 


Yale & Towne Mfg. Corp. 
Powered Metal Products Div 


Yale & Towne Manufacturing Co 
Stamford Div. 
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Are Weld Rejections 
Cutting Your Profits? 


Here’s How You Can Reduce Rejection Rates in Your 


Inert Gas Shielded Arc Welding Operations 


Every time a welded assembly is rejected because of weld con- 
tamination, an unnecessary bite is taken out of your profits. You 
can reduce these rejection losses to a minimum by specifying 99.99*; 
pure LINDE argon. High purity argon is your insurance that your 
welds will be free from contamination and porosity —resulting in fewer 
rejects and higher profits. 

But there’s more to the LINDE story. You can be sure of your gas 
supply when you order LINDE argon. LINDE’s many strategically located 
plants and distribution facilities can be counted upon to provide all the 
high purity argon you need even when unexpected production peaks 
exceed normal demands. In addition, you can call upon LINDE’s Engi- 
neering Service to help you solve tough production problems when time 
means money. 

Call your nearest LINDE office today for more information about how 
LINDE argon— plus LINDE Engineering Service can mean increased 
production and greater profits for you. 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street Maa New York 17, N. Y 


Offices in Other Principal Cities 
n Canada: DOMINION OXYGEN COMPANY 


f Union Carbide Canada Limited, Toronto 


The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 
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See how easily the standard electric motor, standard gear reduction, 
standard electric brake combine into a drive that gives the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features . . . all in 
one compact unit. Nowhere else will you find power units that are 
so flexible, so easily adaptable, and in such a wide range of types 
and ratings. 

Master power drives are available in thousands and thousands, of 
ratings (% to 400 HP)... in open, enclosed, splash proof, fan cooled, 
explosion proof . . . horizontal or vertical . . . for all phases, voltages 
and frequencies . . . in single speed, multi-speed and variable speed 
types . . . with or without flanges or other special features . . . with 
5 types of gear reduction up to 430 to 1 ratio . . . with electric brakes 

NU TRUM ... With eT or electronic variable speed 
units . . . and for every type of mounting . . . Master has them all and 
so can be completely impartial in helping you select the one best 


power drive for you. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


standard units 
easily combine into 
special purpose drives 





GRAMIX. sintered metal parts 


save metal, machining time and money 
cost less in production quantities 

can be oil impregnated for self-lubrication 
improve product performance 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 





